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FOREWORD : . o

) (UPA is the dcronym for the Committee on Professional Activities
thhln ARI The rtqponelbllitlts of EOPA are two-fold: (1) to advise

the Te chinical Director of ART upon professxonai matters of general
interest to the profesqlonal staff; and (2) to act on matters affecting

the prof9551onal welfare of the staff: COPA re presents all junior and

mid-manapgement level profesqlonal staff (GS-09 to GS5-13). One COPA

representative and one alternateare elected from each Technlcal Area and

Support Function: COPA representatives meet monthly to discuss concerns’

4nd issies raised by the staff members.

One of the 1ssues7re§§ed at a COPA ﬁeetihg was the iéck 6E ihfbr—

Becaueo most research within ARI tends to be applled and focuqed
scientists within ART are not always aware of new developments in other

fields: Information about the basic research program was seen 'to be
important in keeping staff members aware of the most recent "state of
the art’” In response to th15 toncern, COPA (w1th the suppbrt pf both

tesearch:

The Colloquxum was held at ARI from 23 ko 25 Aprll 1980 Twentv

prLHCIpal Investlgators on Basic Research contracts were 1nv1ted to

attend and present their research findings. The presentatlonq were

separated into five topic areas: _These areas were: Computer- -Based

Svstems, Information Processing, Learnlng, Memory and Franefer, Leader-

ehlp and Performance,; and Issues and Trends. This report contains an

overview of each qeselon written by the session chalrperson and the
principal investigator's synopsis of his/her research:

EDGAR M. OHNSON
]U(hnltx” Dircctor
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and in October 1972, it was dGSIgnated as the Army's developing agency

ARI Organization and Research Structure

Wortd Wdr i and is a d1rect descendant of such act1v1t1es dur1ng
World War T1. 1In résponse to increasingly cofiplek resedrch needs in

the behav1ora1 and soc1al scierices by’ the Army ART has grown accordingly; _

for research and development efforts 1n the behav1oral and soc1al sciences.

Lt is made up of c1v1l1an sc1ent1sts 1nclud1ng psvchologIsts statisticians;

and compiiter specialists, militdry personnetl, and appropriate administrative

dnd siipport persommnel: The Institute is problem and product-oriented;

rcqpondrnp to, and working with agencies and commands throughout the Armv.

In addition to the headquarters and research ceriter in Alexandria, Virginia,

there are the f1eld uriits, each located at an Army installat1on n1ne in the

ART within the Army Research '(‘.omi‘riiinity

ART is the pr1mary research organ1zat10n in the Army for the human

component, exciuding physxologtcai and system specific research.

As the houman component is involved in all facets of the Army act1v1ty

and systems at various stages of development the ARI research program

iz multi-faceted. Most Army tesearch and development is hardware oriented,

following a more or less progressive sequence; start1ng with basic research

(designated as 6.1 funding) concerned with research on theory, new technologv

or to test concepts; progressing into exploratory development (designated as

6.2 funding) whicH takes thHe basic research results and prototypes of alternate

svstem componernts or concepts to test their applicability; into advanced

development (designated as 6.3 funding) concerned with pilot testirg siub- systtms

or total systems. As the ARI program is part of the overall Army research

program, its efforts are designated by tHe same phraseotogy (i.e. basic research,

exploratory development and advauced development). However; because it deidls

with the human component, the analogy to the hardware developient cycle may be

less than perfect; as much of the research, even at the exploratorv and advanced

development stages is non-system specific. In addition; to a much greazer degree

than hardware development, the process 1is iterative, with research in . particular

ired - of research moving ap and down the research spectrum as conditions dictate.

one possible example would be basic research on skill acquisition and measurement

of Army skills; and then selection aud testing of an applied expans1on of the
concept as part of a performance testing system, The progression,; then, is

to start w1th a need develop and test conccpts relevant to neeting that iiced

in the abstract (in a laboratory), test them in an Army context, ‘@nd finally test

rhem as part of the system for which they are intended:
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1he placem*nt of b331c research in the sane organization as

Department of Defense This is a great advantage to both the basic
research investigator and the ARI scientist having technical over51ght
responSLblllty. It increases the flow of basic research f1nd1ngs into

applied research and alse the exchange of ideas between ARI and the

basic research institutions: As almost atl 6. l basic research; IS

performed through means of contractuat efforts with organ1zatIons or

institutions external to ARI; the practical benefit to the Army of

the Itaison to exploratory and ‘advanced development through the

scientists doing the work is quite i “rortant:

Program Strncture. ARI's current prog- aﬂ lies in the following

four areas personnel and manpower; elducation and training; training

devices and simulation; and human factsrs in training and operational
svstems. As these titles 1mply, there is much ARI research that
interrelates across program lines. There is also much of it which
cuts across the boundaries of applications in systems.

"The kéy point is that ARI research is along programmatic ‘lines; i.e.;

manpower; training; etc., which cut across specific system considera-
tions. It is .not project based as is hardware; nor system engineered :

in the same sense as hardware projects are. The technology base is less
rigidly defined than that for hardware; yet is taxed for systems equally;,
if not more; complex. Research and development requests are often

entered at the 6.3; advanced development level; requiring research to
develop concepts or sub—systems for the programmed appllcatlons. ,Thé

the relat1ve welght of glven areas.

— . \ ——
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KEYNOTE SPEAKER

Foreword

Dr: Orlanskv addresses the issue of cost—effectlve evaluatlon and
use of Dopartment of Defense (DoD) sponsored research results. Dr.

Or]anskv uses two evaluation studies of the cost effectiveness of tralnlng

innovations as examples of how research has helped to solve people-

related problems in the DoD. As part of his description of these tralnlng

research pr01ects, Dr: Ortansky provides us with an excellent overview

of the purpose and function of NoD spoﬁsored research and' just how the
whole process works:

Y
Lo



RESEARCH AND DEVELOPMENT ON TRAINING

AND PERSONNEL IN THE DEPARTMENT ‘OF DEFENSE
Josse Orlansky

Institute for Dofensé Analyses

Introduction

~ Dr: Arden L. Bement, Deputy Under Sécretary of Deferse Research and
Enginecering (Research and Advanced Technology) told Conigress early in

March 1980 that the continuing objective of the Science and Technology
Program of the Department of Defense is to "maintain.a level of technological
supremacv which enables the United States to develop, acquire and maintain
militarvy capabilities needed for our national security"” (Bement; 1980).

Three spocific goals for this program in Fiscal Year 1981 are:

i: Provide real growth in the Technology Base (e:g:; precision-

%uided smart weupons that ar¢ more autonomous and more independent of

weather and battlefield environments).

9. Fxploit the use of Advanced Technology Developments (6.34) for

more offective transition of technology to military systems (e.g.;
passive. infra-red search and track, Ada:commgpiprogramming language;

active and passive seekers for anti-armor munitions,; on-board oxygen

‘gencrating system for forward-based aircraft):

3. Expedite a selected set of technologies which are of prime ,
importance for protecting technological lead time (e.g.; very high speed
intograted circuits, directed encrgy, advanced materials, manufacturing
technology and embedded computer software technology).

Dr. Bement also told Congress that Training and Simulation Technology
is onc of 13 selected areas in which there arc major technical programs
for Fiscal Year 1981. Major cfforts will be made to improve the technology
of simulators, computer—based instruction, computer—based voice recognition

and synthesis ‘for training purposes, highly realistic; free play field
cxercises using laser devicesifqrtshootihg;‘éé6fihg and immediate feedback
for training and the use of simulators for hands-on maintenance training:

thore will also be fincreased efforts to adapt computer-based arcade
games and hand-held caicqia;ors'té military training purposes (Bement,
1980, IT-1 to I1-6; TII-18 to III-20).

The basic research programs (6.1) of the three services in Training

and Perspnnel Systems Technology for FY 1981, which support the work

being reported at this ‘meeting, arc shown in Table 1. These programs
increased by $2.7 M or about 17 perceéent compatred to FY 1980; this is

:#ibout the average increase for all Department of Defense re§earéﬁ programs

this vear; (this increase is about double the increase shown by the

e S i w3 S
Na;lpnat Science Foundation in theé Behavioradl and Social Sciences this
vear):

1
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Table 1

Basic Research (6. 1) in Tralnlng and o
Personiel Svstems Technology Department of Defense, FY 1981

Army $4.0 M

Navy . . 7.3

Air Force - 7.3 ;
$18.6 M

. The Department of Defense is not a research agency, per se, -such as
therNatlonal Science Fbundatlon or the National Institiutes of Health.
Rather, it supports baslc research .and applied research in order to

improve its operations. able 2 shows funds for the basic and applled
efforts of the Mllltary Serv1ces in the area of training and personnel
in FY 1981 The main p01nt to note is that more funds are- needed to

than to create the new ideas themselves (6. 1) You could say e1ther
that the creation of new ideas and kn0wleage is not a major expemnse or
that the investment in new ideas leads to large addltlonal costs to
develop and evaluate thelr results Fven greater costs than those shown

over their life times, of new systems that come into existence as a

result of some of the new ideas that are generated by basic research

Table 2

Research and Development Funds for Training and

Personnei Sﬁgteﬁs Technoiogy, BéBéEEﬁéBE of Béfeﬁse, FY 1981

Activity Army Navy Air Force . TOTAL
- Dollars  Percent
Research (6:1) $4.0M $7.3M, $ 7.3 M $ 18.6 M 8.2
Exploratory Develop- 20.2 12.2 25.2 57.6 25.4
ment (6.2)
Advanced Development 18.4 26.8 4.9 50.1 22.1
€6.3)
Engineering Develop- 11.8 75.7 13.2 ~100.7  4b.%4
ment (6.4) E
TOTAL $54.4 M $122.0 M $50.6 M $227.0 M " 100.1%

.4:1:5



Table 3 qhowq the major ob]@CtIveq of the funds allocated to basic
and applied rescarch in the area of traInlng and personnel These

objectives are stiated by the Bopartmcnt of Defense when it requests funds

from Eongress to support this work: About half of theqc funds go to
simolation and traInlng devices: Total funds for traInlng and perqonnel
have In(eased over the pﬂst fgw years and their distribution within these
. objective aroas has remained relativelv stable:
Tabie 3
Objectives of the Training and Personnel Systems Technology

Program (6 1-6. 4) of tﬁe Bepartment of Befense

Major Objectives FY 78 FY 79 FY 80
Human Factors $28.2M §255M & 33.1M 18.57
Simulation & Training Devices 60.3 65. 1 96.2 53.7
Education & Training 24.1 26.7 24.1 1
Manpower & Personnel .- 10.1 - 18.3 25.5 14.3
“TOTAL '$122.7 M $135.4 M $178.9' M 100:0%

Lét ﬁé turn héxt tb thé impbrtahéé 6f pérédhﬁél ih ﬁhé DbD'é budgét.
FY 1981 The coste of manpower in FY 1981 are $77 1 b11]16h or_ 49 percenf
. of the total military budget ($158.7 billion) (Brown, 1980, p. 263)
About 350 000 new recruits are ddded each year; about 30 percent of these
recruits fail to_complete their initial enlistment (i.e.; are lost within
3 years -~ FY 1978 data); only about 37 percent reenlist.for a second tetr
{Military Manpower Training Report; 1979). :

Enlisted personnel are lost at various points dufiﬁg"é recriit's first
term of enlistment as shown in Table 4. Consideration of, these data should
suggest problems of intérest to réééétCh personnel concerned with, e.g.,
selection, training, manpoweér, persSonnel management and morale; theee
appear to be the areas in which different problems appear to be dominant as-
ac;ecru1t progresses during hlS first term.

ERIC
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Table 4
ALCOSblon, Attrltion and Re—enlistient Rates
in the Denirtment of Defense; 1980

Months of , - Marine = Air DoD
Service Army Navy Corps - Force Total
ACCESSTONS -= 156,000 87,700 39,800 69,000 353,200

(projection FY 1980)

ATTRTTTON

(actual FY §é+FY 79) O 6 MOS . iéi ié% 13/ 10” 17/
(dctual Fy 78+FY 79) 0-1% 18 15 17 15 16
(pTO]‘CtIOﬁ FY 1979) 0-36 31 30 30 27 30
] .
1ST RE-ENLISTMENT 437 372 192 - - 387  37%
(2-6 yrs) , (63;800)
RE-ENLISTMENT CAREERIST . 66 62 52 81 687
(actual FY 1979) (2nd. (117 300)
re- ggliggment
or more)
TOTAL 56 47 33 60 537
(181,300)

SOURCE: AVF data base, ASD (MRAGL), 20 March 1980..

The Department of Defense spends about $7.6 billion each year for various
tvpes of individual training (see Table 5). To a large extent, this is what it
costs to train the new people who are added to the Services each.year. “However,

these are only the costs ofrtra;nlng personnel at schools; these costs are

known because they appear in various budgets. The costs of other types of N

training are not included here; e.g.; on-the-~job training; advanced flight tralnlng
for pilots; transition flight training, crew and unit trdining for weapons,

platforms and support systems, field exercises and so on. These types of training
dctivities occur in operatxonal commands after an individual has completed school
training. . These costs of training within operational commands are clearly very

large but there is no way at present to detérmine their actual magnitudes. *

et



Table 5

NUMBER OF STUDENTS AND OOST OF VARIOUS TYPES
OF INDIVIDUAE TRAEINING; FY 1980

Type of T;éididg

Number of Students
{(Input; 000)

Cost

$

Recruit

_One-station unit training
- (Army')

Officer acquisition
Specialized skill
_Undergraduate flight

Professional developmerit
education

Medical training

Support, mgmt, travel

326

115

429

31

16

652
274
254
1,838
828
208
205

3,268

M

M

T%7,617

a
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Let me turn now to the problem of evaluating the products of research.
lhu gonorll quostxon is who hor it ié hbééihié td éééééé'tht teéédfbh 6h

to pcn;lu in thu Departmont of Dcfcnso. T cannot do this for a]l types of

resevarch on trllnlng and persomnel. llowever; T can describe what was done
in two specific arcas of military training.

"""""" 4

Jppuerd to bhe oFFthlve Howover very 11ttle had been done to determlne
the cost and ¢ffectiveness of these innovations in training. As a result
of this finding, studies were performtd on the cost-effectiveness of
flight simulators and the cost-effectiveness of computer-~based instruction
ih mllltnrv tra1n1ng (Orlanskv ahd Strlng, 1977, 1979). These btud1es

and erlnlng dcv1co@. :
;o

Flight Simulator Studies

mUih lees oxpen91ve to use than are dlrcraft.' Based on sofie data we were

able to collect, thé median varlable operating cost of similators is about
12 percent of that for the same aircraft (see Figure 1). The real
question, therefore, is how simulators compare to aircraft when used for
training nilots.

[ order to answer that question, we used the Transfer Effectiveness
Ratlo proposed by Stanley Roscoc (]97]) The - Transfer FFfectlveness
Ritio coapares the amount of Fllght tine saved to the amount Df time

epcnt in the simulator as follows:

Tran;fcr Effectiveness Ratio = Yo - Yx
_ . e

Where: Yo = Aircraft time, control

Yx = Aircraft time, experimental

X = Simulator time, experimental

we Found 22 studies which provided data on the time needed to traln

pllots in aircraft after- hHV1ng been trained in flight simulators as

(nmpared to training onlty in aircraft. These studies produced the 34 :
d:ita points shown in Table 6; the median Traaner Fffectiveness Ratio is
0.48. These data show that pilots trained in simulators learn faster in

the air than those trained only in aircraft. The amount of time saved

O
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in the air is about half the time spent in the simutator: There is; however;
a very wide range in the Transfoer Fffectlvenuss Ratios that have been re—
ported: from -0.4 to 1. 9

. Table 6 .
2 Transfer Effectivencss Ratloq )
22 Studlé% (1967-1977) - -
10 : _ , N o
T p ) N=34 TERS
3 ....... - ——— e p—
R Y - —~ =l Median=0.43
wo | ™
7 R ) S S - R R s
S 1 s o * | hd L] L
=2 i * - @ ——@-—— ® ° 1.9
5. @ 6eee 40 0 & o & o e ¢ o o
RN T P I A S (el ST | INGR L1
0 -0.10 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0:8 0.9 1.0 1.t 1:2

Traancr Effcctlveneqq Ratlo

. According to_a recent study by Holman (1979); the Transfer Effectiveness
Ratios for 24 different mancuvers in the CH-47 flight simuldtor varied from
.00 to 2:8 (see Table 7):

In general, we can say the following: simulators can be operated at about

17 percent of the cost of opérating aircraft; they save about 50 percént of
ailrcraft time. icrefore flight simulators are cost- effectlve for training
leOtH. Theoy rematn cost-effective provxdéd pitots do not take more than 8
times as much time in the simulator as 1t would take to train on qomc tan —

O
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Tnu frr—an dLLLLdlL \.L L., ])?I.'CCTHT L
100 percent). Econoniic studies show that the coqt of procurlng 4 simulator

can be amortized inm two years. (the Nﬂvv P- 36 and the Coast Guard HH—57A/HH 3F) ;
a commercial airline amortizes its simulators in nine monthQ.



Tabie 7
TRANSFER EFFECTIVENESS RATIOS FOR 24 MANEUVERS
CH~47 FLIGHT SIMULATOR [Trials to Criterion]

i
o)

Four wheel taxi
Cockpit run up

SAS off flight . ,
Deceleration

- Maximum take off
General air work
Steep approach

Two wheel taxi
Confined area recon
Hovering flight
Normal take off
Confined area approach

Larding fram hover
External load briefing

Take off to hover
Traffic pattern

Shallow approach

Normal approach
Confined area take off
Externat load take off
External load approach -
Pirmmacle recon

Pinnacle take off

Pinnacle approach

oW e

RN
fSHSRS

{g&SJGtgyégmomo\uuurGr

Source: Holman, 1979
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Qpﬁgutetzﬁased Instruction Studies

Before drawing any lessons for futuré research from these findings,

let us briefly consider computer-b.sed instruction for military training:

There are four pocs;b]e methods of instruction: conventionat Instructlon,
individualized instruction, computer—assisted instruction (Caf); and

computer-managed rnstructibn (CMT) ;: each has been used someWhere in the
Dep artmont of Pefense:

There have been about 30 studles of CAI and CMT in mIiItary tralnlng
sxnce 1668. The courses taught in fhese studies are shown in Tabile

8. Each study provides data on studént performance with conventional

instruction and either €AT or CMI: a few Studies also provide data on

self-paced instruction without computer support.

, Table 8
Courses Used In Variocus Studies of CAI and QMI
Number of
. : — Evaluations
Courses | CAI | QMI
Basic electronics 5
" Electricity 5
Machinist ) 2
Training materials development 1
Recipe conversion 2
Aircraft panet operation 1
Medical assistant 4
Vehicle repair 4
Weather ——— 1
———Jaetiteal-coordinator (5-35) 1
Fire control technician 4 B
Aviation fami¥iarization 2
Aviation.mechanical fundamentais 2
Inventory management 1
. Materiel facilities 1
Precision measuring equ:.gnent 1-
Weapons mechanic I
[Totat a3 | 8 |
A /

12
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Table 9 shows student achievement at school with CAI or CMI; compared
to conventional instruction. Compared to conventional instruction; ;student

achievement is the same or slightly better with CAI or CMI. The small
differences found sometimes in favor of CAI or CTMI are statistically
significant but are not thought to have any practical significance.

ééuQéﬁt; using CAT or CMI save part of theé time réquired to compléete

the §$ﬁé/Cerééé with conventional instruction; the median value is about
30 percent (see Table 10). ‘'There is a very wide range in the amounts of
Ttime saved: from -31 to 89 percent. The a~wounts cf time saved by CAI and

1

_CHI cannot be compared directly because there is no case where the same
Coursc was used for CAT and CMI. :

824



Tab 1é, 9, | i

Student Achievement at Schoel for CAI and:CMI; Compared to Conventional Instruction, in Military Training®

Student Achjevement at School
o (compared to conventlonil
PR R o hstmetlon) | ——
instructlon]  Sustom | Service| location [ Inferfor| Same | Superior| Type of tralning References
IBM 1500 A Signal (88 1ot M Electronics IBM_€1968); Longo (1969, 1972),.
o _Glint} & Longd (1970)
N San Dlego seene Electriefty Ford & Slough (J970), Hurlock &
tahey (1971, 1972), Ford, Slough
' et al. (1972)
PLATO IV A Aberdecn 0" "Machinist U.S. Army Ordnance Center and
) o - L : School (1975) -
N San Mego w | o Electronics Stern (1975), Lahev, Crawford ét
'; ‘ al. {1978), 8loGgh & Coady
. ‘ | ol GEREREY. .
N | San Diego o ‘| Recipe conversich |Eredericks & Hoover-Rice (1977)
N North Isiand . ‘| AIC patel sperator|Cravotd; Hurlock et al. (1976)
AF | Sheppard i e¢ | Medical assistant |Stelnkerchner, Deignan et al.
CAl . ' | _asm, vetgnan & Duncan (1577)
AF | Chanite | s Vehicle repalr  |Dallman, De Lea et al. (1917)
I18-13 AF | Keesler " ¢ Electronics Harrls, Grossherg et al..(1972),
1 R - - Keesler AFB (1972, 1973)_.
. AF | Keesler . ©. | Weather fiowna, Jolinson ef al. (1972)
e N | North Island e Tactlcal co-ord- |Walker (1976)
’ {8-3%)
TR N | Dan Neck . o | Fire control General Electric Ordnance Systems
‘ technician (1975), Radsken & Crosson (1975)
PIATO 1V N Di Nock ) Fire control Gerieral Electrlc Ordnance Systems
' » +———— technician (1975), Radsken & Grosson (1975)
_ |totarl |26 | 13 '
Navg QM1 | N | Memphls e Aviation Carson, Gealiam ef &1 (1975)
o faniMarization |- - R
N. | Memphts " Av. mech. - Carson; Graham et al. (1975)
R ,  fopdamentals - |
T AP~y - Hiventory-ngnt—{Brteling-(1978)— - - T
' AF | Lowry ' Materfel. . . Briellng (1978)
factlittes |
AF Lovey . Prec. measuring |Briellng (1978) [
AF | Loury . 1| Veapons mechanic |Brieling (1978)
Total 0 8 0 — -
: : (994
Vv
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« Table 10

17

imount of Student TIme Saved in Courses Given by CAT and CMI; Compared to Conventlonal
instructxon in Military Tralnlng

[

Wl o L stident tiie Savligs e i
JHQtrU(t[OH Syqtem Service| iocation | {compated to conventional Indtructiony | oo o | References
B 1500) A | Signal CiS o | m Electronics IBH (1968); Lorgo (1969, 1972),
N I _ Cluntd & Longo €1970)
N Sari Diggo " ee Elagcriciey Ford & Stough (1970); Hurlock &
S : Lakey (1971; 1972); Fotd, Slough
e als (197)
PLATO V| A | Aberdeen o Machinint U.S, Amy Ordnance Center and
b o School (1975)
N San Dlego a0 Electronics Stem (1_9_75) Lahey, Crauford et
‘ ‘ ’ al, (1976), Slough & Coady
‘ # . . (unpubl.).
N | an Diego i | Rectpe comersion | Fredecicks b oover-Rice (1977
N | North Isiand | ' AIC panel operator | Cravford, Hutlock gt al, (1976
5 A | Sheppard " | Medical assistent mwmmrmmmml
CAl B - (1977), Delgnan 8t Duncan (1977)
AF | Chanute " ‘ Vehicle repalr ~ | Dallman, De Lea et al, (1977)
-3 | W |Keeslet SO Hlestrontcs Harrds; Grossberg et al, (1972),
‘ Keeater AFB (1972; 1973)
necit | AF | Reesler ' Redther | Uows, Jalisan et &l (1972)
WM | N[ North Tsland ' o | Taticsl comord, | fatier (1979
o (5-3) | _
N | Dam Neck Ve Fire control_ General Electric Ordnance Systens
technician (1975), Radsken & Grosson (1975)
PLATO V| N | Dam Neck ' ' Fire control erstal. Electric Ordace Systems_
' techniclan (1975), Radsken & Grosson (1975)
— ‘ l S—— N
Navg M| N | Menphis * " mmmfi Carson, Grahan et al, (1973)
N B * failarization | . I
N Merphis " Ay, mech, Carson, Crohan et al, (1973) -
: Fundanentals o 4 ‘
i | AS | AF | lowry " Inveitory mgat, | Beleling (1978)
AF | Lowry . Materiel -ﬁMﬁHNm;
o ] facilittes  |' =
: AF | Lowty ' N Prec, measuring | Brieling (197F)
' 1. . eqpt.
K| Loty il LR Weapons nechanie | Brieling (1976)
T B R TR ) ¥ pejient
. ! \:. .
é ( 2»«
\ A .‘
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'l‘}ib'r'({zi'r‘c ii F'é'" ’tij'diés i&ihété a Cbijtsé W'ai 'gi've”n' three ways. by con:_

Support saves student t1me as can be seen ;n Table ll, addlng computer-
siipport to these courses does not save much more student time,.

Table 11
Amount of Student iime,éavad, ébmparea to Conventional Instruction,

Method of e N . .
{nstruction (nurs(‘ Gvc:om AIn(Hvith 1i{zed @®CAT/CMI Roferenéd
iiiiiing PIATO 1V . ( Al Ariw C&S (1975)
latthie PLATO 1V 20 Army (&S (1975)
, o -
At mothods PLATO 1V a Army C&S (1975)
Clircults LTS-3 = a ] o) Keesler (1972)
Circults LTS-3 o ® & | Keesler (1974)
Aviation S Catsoh_et #l;
familiarizacton AVY CHT b (1975)
Avid€16h oo , _ Carson et al.
familiarizacton  TAVY CMI e (1975)
Aviation mech. S . Carwon ot al.
o NAVY CMi =Y - (1975)
e Aviation mech. T . = Carson et al.
CMI , fund. _ NAVY CMI o (1975)
! - AIS A AlS (1978)
manﬂgement .
Materiel . s - Coto ool
facilities ATS [ ] AIS (1978)
AIS - . ®A AIS (1978)
S T T Sy S A——T.T
Time savings compared to conventional Instruction,
percent

Four courses were gIven by computer—managed instruction for about. four

years at Lowry Air Force Base (us:mg the Adva;nced InstructIonal System or

A1S): FIgﬁre 2 shows that attrition increased in these. courses over this

period: However; student attrition for academic reasons also Increased at

the same time in all courses at Lowry AFB: No effort has been made so far

to determine how much of the increased. attrition is due to the introduction

of computer-managed instruction and how much may be attributed to changes

in student quality.



ACADEMIC ' ELIMINATION RATE, percent

5  PRECISION
| . /" MEASURING
® | /" EQUIPMENT
16— — - e e — -
\',
‘,
: \
14 - . e
@® PRIOR TO AIS
—_
iALL COURSES
B AT LOWRY AFB
12
10
;
——
6 _
ALL
* _ _ — A COURSES
B ~ _MATERIEL -
) _ ,7 ~__
. . e , . FACILITIES
5 _ _ _ ,
wﬁ:::_x/ s \rNVENTeRY
i M@ _ . WAGEMENT
— T~ s
1974 1975 1976 1977 1978 1979
FISCAL YEAR :

Figure 2. Academlc e11m1nac1on rate in four courses before and

after 1mplementacion oh AIS at Lowry AFB.
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These studies also show generally that students are favorable to CAT

ad CMI; the instruoctors do not favor CAT or CMI (Table 12).

7 7 7 Table 12
AttitUdéS of StUdéritg and Ihstructcrs Cmp’ar:.ng CAT

or CMI to Conventional Instruction in Military Training o

Attitude to CAL/CMI

Favorable - 29 8 1 -

No differerice 1 - - -

Unfavorable : 1 - 4 42

No . report 1 - 27 4
ToTAL 32 8. 3 8

Note. All data are number of reports. p
aFaVbtablé to CMI at first, cﬁaﬁgiﬁg to unfavorable by end of étudy
The costs of 1nstructlon include st for the procurement of_‘

hardware, software and courseware; and for instructors, students,
materials, and management. We found only limited amounts of data

on the costs of same of the resources needed for instruction
(see table 13)

30
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Table 13

Number of Sources of Data on Costs of Instruction

rm ti(m
Otherd

Tndiyidu: ||V(7uw(_l
_Instruction

Convent fonal
instructlon

Resoarce {(tvpe or tunction)

¢ development
IProw 71I57§|£'n N . -
lnstrnet fonal marerials: P Convent fonal {nstenction .
Individualtzed h\«trnct {on
Programming
First mnit prodm tlnn"
(nmpul or- h1-=ml {nstruct {on

B P LodlIng |
Program delivery . .
Tustrnctfon:  Instructors
Instructional

Faquipment and servieoes:©

uppnrt pc snnno]d

oratory (incl. <lmu1ntorq)
Mcdln devices
Cnmpnn'r s
(()mmunirni fons

(Incl. consumables)

Matertale
Factlieie
Program mar nt and adminfstration
Stadent personeli Pay and .allowances
Nihers (PCS; TDY; etel )‘

HOTE:  Stiaded (~i~]ls~ '.ii'c‘ not nhi\llcnh]c. B]nnk rol]s dindicate that relevant cost data are not avallable.
nc - s s — e s o s - . - - ittt

TIneludes TICCIT, IBM 1500, LTS-3, GETS, and an experimental .‘:hlpbonl"d eystem.

hlnr]n:h-.\' reviston.

“Master copv.

dAii dlrect personnel not included in other categories.

lnltml (Iﬁi‘iudiﬁb iﬁétﬁiiﬁtiﬁﬁ }iiiii i:iibi-liiiiii); sodiT1eatlan: and replAcoment:

Im lmh' ail hardware n]nted C(V'V‘:'

f
Jincindes coples of ln.ﬂ:trurti.onnl mntor{nlﬂ.(b,onks, colirseware (np(oq. r'fc.)
‘Qii’liiiiii’i 8, fl\tnrnq, nnd I'urnl«hln;.,-:

Inmrnun «qulpm‘nf 1m| media devices are npplicnhlr‘ to nl] me rhn(ls nf lnstrnrtlnn (oxropt whuro stmulated In CAT
stems), and there Is no reason why costs of thefr use wonld differ with method of Instroct{on., :

1.
Pormanent «Innp of 'tnt((\n. t(mpnrnrv dutv

provided, of course, that there were enough students”to keep all 1000

termlnals busy 2000 hours per week for flve years. Usihg the sarme B331s
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\\\ | Costs of Computer Systems Hardwate
\ SR
Cntral . Gsen St Systen
L processor  Terninal ~ hardvare  hardware cost hardware cost
Yethod of ©cost  uitcost  -cost  per terninal  per student-
instriction  Compiter systes (thbd;éhdé) (thousands) (thousandb) (thousands) hourd
W0 | o o
30 terminals? = SIS §2.49
Cwumy - i o
\, 1,000 terninals® 5,000 C8ET 10,700 1t L8
o TIFCIT | . | | -
CRemials 60 290 - B0 -0 286
| 66 terninals b0 L8 1,030 - 18 1.6k
N 128 tettiinals 970 2.8 1,330 10 1,04
© \
‘GEQS - :
I terminal ~- B B/ 3 3.40
\ - . - . . - - - - —— - -
_____ Navy~C}I o c B o
O 600 swdents 2,00 "1a3 R 3 0:07
16,000 :tudentsg 1,30 T no 00
2 0 465 | per termlnal per year For 5 yearq
bIncludec; naintenance. * Based on lease rates and anortizing equipment over a 5-year period, 1967 1972
1977 | N - -
Caitiol ata Corporation quotat*on from bfivate communlcatlon dated 1 Auguqt 1678,
?Based on 725 dctive terminal constraint:
| fHazeltme quotatio., from private comunication, 1978, - ! - o o {}5}
\} 120 terninals at 30 etudents per terninal, 1977,

gi?@ terminals at 50 stadents per terminai 1977;



Discussion

Takeﬁ togethér; these two studies aiééfiy'éﬁaw that ‘research reiétéa

w1th s1gn1f1cant benefits to m111tary tra1n1ng Most of the support for

esearch and development in these two areas came from the Department of

Defense, although other government agenc1es were also 1nvolved e.g.;

rg,avdia,a risk of being misunderstood; I'd like to emphasize that I
am talking 3bout evaluating applied research and not basic research.

of the Department of Defense (1 e.; the criterion sﬁécifiéd by the
Mansfield Act); the_ competence of the research team to perform the
proposed work; how .long it would take to complete the work and whether
the required funds are available. It is the responsibility of the basic
research groups in the Department of Defense, such as the Air Force

Offlce of Sc1ent1f1c Research and the 0ff1ce of Naval Research to
and’ to 1dent1fy those research results wh;ch should,be,developed:andr
used. That is not, per se, the direct obligation of the people who do
the research. B :

Now; let s turn to some lessons for future research that may be

Transfer,ofuiraining

_ What are the factors that influence the amount of transfer of

training from the flight simulator to the aIrpIane. I speculate that;

among other factors; the amount of transfer has to do with the nature of

‘the task being trained; the fevel of experience of the pIiOt’ the per-

formance characterIstIcs of the fiIght simulator ‘and how performance is

measured in the sxmuiator and in the aircraft:

ERIC
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Visual Displays

‘texture and deta11 are needed "how to measure the perceptual qua11ty of

a display, and what should be its size, resolition, brlghtness, contrast

and color. _These are important questions becaise each of these character-

istics can be translated into engineering spec1f1cations thch ultimately;

afféct the cost and complexity of the Vvisual component of a flight sim-

éév1ngs found in studies of computer-based instruction?

Performance at

What is the relatlonshlp between student achlevement at school and

performance on the job? This questlon applies to all methods of instruction.

I did not mention prev1busly that test scores at school were used as the

basis of comparison in all the research that compared computer—based

1nstruct10n to conventional instruction. My general impression is that

military tra1n1ng is :intended to prepare personnei to perform some job

in the field and only 1nc1dentaiiy to pass some test at school. Research

ot the effectlveness of various methods of Instruction has been conducted

so far, on the basis of conééﬁléﬁéé and not particularly on the basis of

‘What steps, if any, could be taken to improve instructors' attitudes

to computer-based instruction. .- This question may invite more: -applied-

than basic research. Nevertheless; it is offered as a suggestlon to

those concerned with research on technological innovation, manpower
policy and morale.
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Computer-Based Systems

Beatrice Farr

The term Computer -Based Tnstructlon (€B1) encompasses a broad
spectrum of actLv1t1es——1ncludIng (bat not limited to) computer- —assisted

ifnstriiction (CAT) and computer—managed instruction (CMI) Students learn

bv dlrect 1nLeractlon w1th Computer in €AT; whereas 1n CMI students

t‘stlng via the computer:

1nrouph its 1ntegr1ted themes and in-house and contract programs, the

Armv Research Institute nas supported not only CAI and CMI projects, but

JIHO more sophisticated efforts, ranging from artificial intelligence

to (omputerxzed adaptive testlng Much of the emphasis has been in on—llne

interactive systems that permit person/computer communication in relatively

unconstratned natural language. Army students have character1st1cally related

well to this form of 1nstruclton. Current time-sharing compiters are not

unly dependabte and endlessly patient; but they have the added advantage

" of being available to work a& all hours and in all environmernts. However,

the compnters 1nstructlonaﬁ effectiveness is limited by the current
state-~of-the-art with respecgt to the learnlng process. Therefore, much

of ARI's research has 1ncluded attempts to answer the questions of why

we learn; how we learn and how knowledge is integrated into coherent wholes.

it is not inaccurate to say|that our computer-based instruction research

has dealt as much with explbring the learnlng process as with Céntfolilng it.

not lle w1th computers, whose potentlai is
just beéinnlng to be fully reallzed Several trends of the 60’ s and 70's

have converged to change_ tFe outlock for the future: 1) there is now a

significant bodvy of knowledge garnered from a variety of provocatlve

experiments and conducted jini both the pr1vate and m111tary sectors,; an

2) the amazing progress 1ii computer technology, along with the steady down-
wvard spiral of hardware costs has made computer17ed aducation look more

attractive. ARI is exploﬁlng the possibility of combining computers with

other spatlal data management systems to prov1de enhanced interactive

capabilities for m111tarv education, training and testing. The three

abstracts wh1ch follow represent a sampling of the computer—based instruction

/4
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USES OF COMPUTER-ASSTSTED INSTRUCTION TN DEVELOPING
AND MAINTAINING PSYEHOMOTOR SKILLS
B Jan Berkhout
University of South Dakota
BACKGROUND

‘Thé University of South Dakota research program in psychomotor

training is based on three theoretical sources. A primary concept has )
been the Segregation bfipgychomotér learning into three discrete categories

comprising a) paired-event learning; b) integrated sequences. of activity
(ISAs) and motor schemas and c) translation functions. These categories
have evolved from distinctions first made by Welford (1976) and Stelmach
(1976; 1978), which can be elaborated into a systematic organization of
parallel, simultaneously availabte psychomotor storage and execution
mechanisms. '

Fach of these three major storage and execution systems has a unique
pattern of acquisition over time, of decay over time; and of degradation
under stress. Tt is only by monitoring these acquisition, deeay and
degradation patterns that the reiative contribution of each system to a

siven skilled performance can be determined. It happens that the mechanism
rediating the formation of motor schemas and integrated séquences of
activity is the one most amenable to computer mediated interactions with

tlie skill-acquisition processes ‘required for heavy machinery operation.

A second theoretical source of our computer—tiediation procedures is

D. H. lolding's description of the various possible formats in which
knowledge of results m~y be presented to a student (Holding, 1965).

. Holding observed that the nature of such knowledge was an integral

feature of any psychomotor training system. _Knowledge of results may be

either intrinsic or extrinsic-the extrinsic knowledge being artificial,
supplementary, and arbitrarily scalable. Extrinsic knowledge of results
may be concurrent or terminal, discrete or cumulative, and immediate or

delayed: Each format has advantages .and disadvantages that must be
evialuated on a case-by-case basis.

 The Final source of our training interactions arises from the Field
of b§0f¢§§5éék training; in which artificial displays of physiological

evernts are used to develop volitional control of the underlying physio-

logical mechanisms. The biofeedback literature (Aldine Annuals, 1977-
1977) is a rich source of examples of studies in which the problems of

formatting and presenting supplemental displays during a training process
are.dealt with, particularly the problem of weaning the experimental

subjects from reliance on supplemental or extrinsic displays; and establishing

a performance based entirely on intrinsic cues:

s N
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PRTOR RESEARCH PROGRAM

1nto a tracklng tasR The process _ of withdrawing the display then pro-

duces a substantial performance deficit. We also found that terminal
displays, both numerical and analytic; and both discrete and cumulative;
were useful tools in initial training. Theéy were also efficient aids in
re-establishing performance after a period of several weeks of disuse.
As in most biofeedback environmentsS, the displays were presented withcut
detalled 1nstruct10ns and did not incorporate dlscrete error messages.

The problem of withdrawing the éuppleméntary Rnbwlédgé of résults is
a major one. Degraded, truncated or faded displays have proven to be
Very poor technlques for weaning students., Alternating display and no-~
dlsplay conditions is niotre promising. While analytic displays may be
better tra1n1ng tools, numierical dlsplays are more readily w1thdrawn
After long periods of disuse,rnumerlcal scores are more efficient than
anatytic displays in re—establishing original levels of performance.

7777The value of computer t chnology in preparlng and presentlng these
d;spiays is pervas1ve and ub Lquitous, . Even small amounts of calculating

anq formattIng Capablllty have proven - to be of value, although the more
power available,; the more sophlstlcated the displays: can be. Computer

capabliIty is also of value in storing historical data prov1d1ng ready

comparlsons between current performance hlstorlcal per formance, and

reference group data for individuals or large trainee reference groups.

While extremety high fidelity task s1mulatlon and rap1d response time

may be necessar? for multl—crew Interactlve tralnlng, v1rtually any

stages of individual skill acquisition in a part—task simutation:

CURRENT RESEARCH PROGRAM

) Current studies call for training all subjects to a certain criterion
1évé1 of sklll, w1th ﬁge time requ1red to reach such levels belng the

is seems to be more comparable to present m111tary

edUal lengths of tra1n1ng As one aspect of our current program; we
will continue to explore various formats of displays and withdrawal

. procedures. Particular effort will be devoted to developing concurrent

displays which are compatible with ongoing tracking acoustic displays
for uée durlng thls early part of tra1n1ng Current work 1s s1m11ar to
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struction. lhu interaction of man and machine in a monitored simulator
Ocntrates enormous amountq of data about the students performances,

training system, the instructor can monitor several students s1mu1taneous1y,
and can-examine much more information about the students performance

than they could digest themsélves. The problems of formatting and

updating displays are similar to those encountered in the computer—
assisted environment. We injend to run training sessions in which naive
subjects are drawn from the student pool, and given a limited amount of
instruction in teaching the task at hand; rcther than performlng it
themselves. Thes& nov1ce 1nstructors w1ll have a large amount of 1nformatlon

task into whole,task performance, We are explorlng the use of the
mehutér hs d timihg ahd CULihg deVice, to be used in brlnglng the

In thlb approach 1t is convenlent to separate the three mechanlsms off
psychomotor learning defined above, and bredk thHem indit (idually out of
the oVérall perfdrmahca thirbhmeht. Cbmpucer mediated UEihg and
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THE DESIGN OF USER-COMPUTER GRAPHIC CONVERSATIONS

James D. Foley
, . Feorge Washlngton Unlver51tv
- , '  Victor L. Wallace
: University of Kansas

The sub1ect of our research is 1nteraction techniques for use with

computer graphics systems. Interactlon technlques are empioyed by

- graphics system users to convey commands and other information needed to

carry out the commands. There are a multltude of 1nteracflon technlqtes.

Each has some purpose, such as to specify a command de51gnate a:position;

or seléct a displayed objective, and is 1mp1emented with some device; .

such as a tablet 1oyst1ck keyboard 11ght pen, track ball or potentlometer.

spec1fy1ng a pos1t1on u51ng a tablet or 1oyst1ck along with cursor

feedback on the screen, typ1ng a numeric value on a keyboard; or designating
‘a dlsplayed object with a 11ght pen. »

user-computer 1nterface. We all recognlze, from our own exper1ences

with interactive computing (not necessarliy with 1nteract1ve graphics);

the costs of. poorly—designad 1nterfaces. €Eoming in many forms, the

costs can include less than peak user productivity; user frustration,

1ncreased training costs, the need to redesign and reimplement the usey

interface, etc. Specific experiments confirm that the costs are_real.

How can we avoid these costs? Where can we turn for gu1dance° _There

aré three basic sources of information: experience-based guidelines,
experlments with interaction techniques,; and traditionad human-factors
texts. -

Over the past ten years much experience-based lore has developed

concerning what makes interactive granhics systems easy (or hard) to

use, and «concerning the pros and cons of various interaction devices and
technrques. Much of thls lore has not found its way 1nto ‘the 11terature.

IS typlcaiiy scattered amidst app11catlon deserlptlons. Onlv a few

writers have attempted to summarize their design phllosophy or. their

accumulated knowledge and experlence. These papers represefnt one source

of guidance: . N

A modest colfection of experiments comparing different interaction

techniques has been undertaken,; starting in the late 1960's. Some of

the experiments have been performed by computer scientists, others by

human factors specialists; and still others have been done coilaborat;vely

by multi-disciplinary teams. The results of- ‘these experlments are often

useful; although generallzlng beyond the spe01f1c circumstances of the
_experiment can be difficzult.
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The thal source of gu1dance is the "traditional' human factors

texts,; which typxtally concentrate on human capab111t1es and capacxtles,

auditory and visual information presentation, human control of systems

(not generally of computer systems), and arrangement of work spaces. A

few more contemporary tekts give major con51derat10n to computer issues. .

The dlfflculty with these sources of guldance is that they are

sometimes hard to locate, may be the jargon of experxmental psychology;

and hardly ever usSe consistent term1nology Consequently, the desIgner

of an interactive system must to a large degree rely primarily on personal
experlences, and on those of colleagues. e

The intent of this research is to integrate, within a unified and g

loglcal structure, a sigﬁiflcant and useful body of the - experxentlal and
éxperimental conclusions drawn from these sources, :

gréphlcs d1alogue. They are:

Select, from a set of (displayed) options

Position a cursor or displayed entity

Orient a cursor or displayed entity

Path : create a sequence of ﬁaggriaﬁg;at_afiéhtatibﬁé
Quantify with a scalar yaiﬁes,' f L 7

Text Input a character string l

Each task can be implemented with any number of different techniques,

using many different devices. The techniques can be compared on the

basis of Ehelr speed of use, error rate; learnlng time, and fatigue

Each of ‘these comparison factors has roots in the cognitive, motor,
and perceptual components of a. technlque. To be able to precisely
1dent1fy these components; we have developed techn;que dlagrams,,a way

to represent many of the detalls of a technlque. he dlagrams also have

techniques.
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A desipner's handbook, describing the techniques and making

recommendations as to their effectiveness in various situations.

Recommendations for experimental investigations of certain
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COMPUTERTZED ADAPTIVE ACHTEVEMENT AND ABTLITY TESTING

G. Gade Kingsbury

David J. Weiss

Untverslty of Minnesota

Adaptive Ability Testing

Placement of recr01ts for effective utilization of each person s

capabilities has been an important problem to the military sServices, and

" considcrable research has been directed toward accurately measuring each

recruit's abilities: Ability test batteries have been developed for this’

purpose, but untxl recently have been Iimited in their usefulness because

of the rcstr1ctions imposed by their Daper—and pencil mode of adm1nlstratIon-
However’ the use of interactive computers to administer ablllty tests
hls broutht with it the promise of improvements in the tieasurement of both

ab1lxtv and achievement by utilizing.the capability of interactive com~

piiters to dvnamxcally adapt (or tailor) the test to the 1nd1v1dual daring

the process of testing. Early studies on computerized adaptlve testxng

(CAF) (Weiss; 1973, 1975; 1977, 1978) supported the predictions of more

procise measurements and a more efficient mMeasSurement process:

iven the ava11ab111tv of 1nteract1ve conputers for the admInIstratlon
of ab111ty tests; there are many ways of adapting tests to the 1nd1v1dual

Thus; an jmportant focus of this research is to evaluate the retative

mtitity of a variety of adaptive testing strategies. Farlfer studies

(Veiss, 1975) were primarily conceriied with the compar:son of these

strategies under perfect conditions by computer sxmuiatlon, or in non-

military populations. A recently completed Study in a mititary recruit

population; however, showed consistently higher rellabliltles and

validities for an adaptive test in comparison to a conventional test of

the type currently used in the ASVAB The data showed; for example; that

an ll-item adaptive test achieved the same vatidity as a 29-item conven-
tional test.

A second study was concerned with the. performance of adaptive

testing strategies under realistic conditions in which the test item

parameters (e. g.,,dlfflculty, discrimination) had varying_ degrees of

error in them. The data’ showed some differences in correlations of

est1mated and true ability levels for adapt1ve testing strategies for

very short (10—1tem)'tests, and virtually no differences for 30 -item

tests. TIn addition, even when the adaptive tests were adm1n1stered with

error- iaden itef ggrgmeters, their validities were conSisterntly hlgher
tHan those of conventional tests with error-free item parameters.. Taken

together, these two studies support the higher validities of adaptive

over conventional tests under realistic testing cond1tlons.



Adapt ive ﬁchiovoment Testing

The second focus of the research program is the adaptlve measurement

of individual achievement within an 1nstruct1onal setting: Two appllcat1ons

of adaptive testing techmology to the measurement of achievement are

currentty being investigated: 1) the use of an Adaptlve Mastery TestIng

technique to make educational decisions, and 2) the development of a

procedure for Self- Referenced TestIng to measure InleIdual growth Iﬂ
achlevement.:

Adaptlve Mastery Testing (AMT). The AMT procednre (Klngsbury & WeIss,

1979) is designed to allow'decisions to be made concerning an individuai's

current achievement level, relative to some fixed criterion level(s) for
deslred performdnce (1 e., mastery levels or gradlng standards) By ex-

proccdures may be used to quickly and accurately determine whether
an individual passes or fails to pass the criterion levels.

whlle maklng the correct.declslon more often than the conventional test.
. Self Referenced Testlng (SRT) . SRT refers to the measurement_ of
1nd1v1dual growth in achievement dur1ng a course of instruction, by
measuring an individual at several different times during instruction
to determine whether or not the course has had an effect on, the individual's
achlevement level In mastery SRT each student is tested ~against a '
personal standard of performance, rather than a preset criterion level
which is constant for a1l individuals. " SRT is des1gned as both a
dlagnostlc and, an evaluatlbn tool By exam1n1ng an 1nd1v1dual s SRT

it mlght be p0551b1e to identlfy 1nd1v1dua1s with certain types of

learnlng dlsorders or individuals who were 1ncorrectly placed in the

1nstruct10nal sequemnce; Gr, by Identlfyxng similarities aeross many

1nd1v1duals profites; it mIght be possible to detect points:at which

the instructional procedure needs to t improved.:

The impitementation of SRT requxres both ICE€ theories and procedures

and CAT procedures. The result should be measurements of individuatl

‘growth which have adequate precision w1thout prohibitlve test length.

<
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" Information Processing

‘cienda ?:.Néééﬁi

informatlon. He investigates the 5 clacses of relations (1nterpos1tlon,

support probabllity, poSItIon and famlllar 51ze) wh1ch a1d in d1st1n—

mlkrng decisions? Shanteau's results indicate that dec1slon makers can

be taught to ignore non-diagnostic 1nformatlon through ' actlve tralnlng

Galanter's presentation is on the processing and the use of information

under less than optimal conditions--performance at nlght Galanter dif-

forentlates between performance 1n the darR (one d1menslon of ”nlght”)

Kerst and Howard are concerned about the processes by which peopie

are able to store cartographic information and recall that 1nformatIon'

for later use. Their investigations reveal that storage, accession,. and

manipulation of v1sual ‘and spatial relationships can be understood with
psychophysical pr1n01p1es. .
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HUMAN INFORMATION' PROCESSINC OF RFAL—WORLD SCENES

IrVLng thderman

to. camouf]age The focus of this research is on the perceptual recognl—
tion of real-world scenes, part1cu1ar1y on how people are able to comprehend
a novel. scene in only a fraction of a second.

What is it that dlstlngu1shes a real—WOrld scetne from a dlsplay

of unrojatcd ob]ects9 Surprisingly, only five classes of relatlons
between an object and its setting may be suff1c1ent for characterlzlng

much of this dxstxnctxon (Biederman; 1980) A ma1or experimental

" strategv which we have been following to study scene perception was to

violate one or some of these relations so that incongruities were

nroduced between an object and its settIng The violated relatlons

were of 1) Interposition (or occlusron) so that the background appeared

to be 1napproprtate1y passing through an ob1ect 2) Support so that

the object appeared to be floating in air, 3) Probabitity, so that

the object was unlikely to be in that particolar scene (e g.;, a fire

‘hvdrant in a kltchen), 4) Position; so the ObJect which was probable

in the scene; was jin an 1napDropr1ate position (e.g.; a fire hydrant
on top of a malloox in a street. scene); and 5) Fam111ar Size; so
that the object appeared to be too large or too small.

on the speed and accuracy.of object,detegtlon,were measured._ In_ ~
these experiments, prior to each trial the subject read the label of
4 target object, e.g., "fire hYdraht A central flxatlon _point was
then presented for 500 msec. 1mmed1ate1y followed by a 150 msec.
flash of a slide of _the scene. . The scene was; in turn, 1mmed1ate1y
followed (1n ‘the post cueing experlments) by.a cue (a. dot) embedded
in a mask of random apoearing lines. The position at which an

object had been centered in the scene. On half the trials, the cue
polnted to the obJect that cotrresponded to the ‘target name - and the

subject was supposed’ to respond by pressing a "yes" key. Cued obJects

' . could either be in a normal poSJtlon or undergoing one, two, or three

v101attons
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Targets undergoxng v101at10ns were less accurately and morerslowa

detected than when they were in a normal context: In general; the more
relations an object violated,; the more difficult its detection. Violations
6f thé pérvasi”” physical cbnstraints 6f Interpbsitibn Aﬁd Suppbrt did

dcpendent upon access to the teferentlal meaning of the object, Vlz-,'
Probability, Position, and Size. Also documenting this remarkably fast
dccess to semartic relatlons were the resilts of an experiment in which

the target position was pre-cued; i:e:; where the cue preceded the scene.

hat is; not only did subjects know what target to look for; they also

i%ew cxactly whiure to look. Even under these conditions; violations :

rdtarded the detectability of targets. In fact; an effect roughly analogous.

to the Reicher (1969) effect was obtained; in that objects in_a normal poSition
were identified mote @ccurately thHan when preserted by themselves., {The
Reicher effect is that - the 1dent1f1cat10n of a letter when efibedded in an

Kot eractly whore to leol

English word is more accurate than when presented by itself:.)

The Detection of the Violations
In VlolatlonrDetectlon experlments sub1ects attempt to detect -not
the target obJect but the presence of the v1olat10ns themselves. These

ments of sentences. The sequence of events on a trial is comparabie to

the pre-cueing Ob1ect Detection exper1ment. The sub]ect was first

provided with the name of a target object; then a fixation point was
presented which designated the position where the target always would
appear. The scene was then fléshéd (followed by a mask).

- Inrone (typical) experlment the scenes were presented for 150
msec. and all of the vxolatxcns save one were detected at a very h1gh

(80-90%) 1level of accnracy Violations of Interposrtron, ‘however; were
detected on only 60 percent of the trials in which they occurred.

Chance was 50 percent. Multiple violations were detected at accuracy
levels greater than 90 percent.

To explore further the detectablllty of the varlous v1olat10ns,

another experiment was run in which the scenes were presented at very
brief durations, from 25.to 75 msec. At 25 msec., perfofﬁénce for
detecting both the presence of the violations as well as the accurate
judgment of a normal relation was at chance. As the exposure duration
Wéé increésed frbm 25 tb 75 ﬁééc., éubjétté were. éblé tb détebt éll thé

became less and less accurate as_exposure duratlons 1ncrea<ed until it

was significantly belo¥ chance at 75 msec. exposure duration: Why did this

6ccur? Although violations of Interposltlbn would affect the course of

a figure-ground segregation system; it is our hypothesis that object -
identification does not require a prellmlnary figure~ground segregatlon.
An object's contours can elicit tecognition directly.- With 1ncrea51ng

exposure duration; the processing of these contours becomesrmore and more

accurate y1e1d1ng an increasingly accurate recognItIon of an object: The

derection of a violation of Interposition; instead of being quickity signaled
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by an early figure-ground segregation system,

""""""" ion requires the detection of
fine line segments which do not yield a recognizable object: The realization’
that an aggregate of line segments is not yielding an identifiable object
>yemen t elatively slow compared to the recognition .

"may be an achievement that is r

that a well-defined object is in an otherwise (with the exception of ‘the
Interposition violation) mormal relation to its context. jPut another way .
violations of Interposition might produce wrinkles in an otherwise well- ‘\\\\
formed object ii1 a normal relation to its setting. These wrinkles retard N
fneither the identification of the object nor its relations to its setting.

- The results of both the Dbject and Violation Detection ckperiments

thus document a remarkably fast access to the semantic relations among

the objects comprising a scene: fast enough for violations of ‘these
relations to-affect the détectability of individual objects (in the

Object Detection experiment) and to be available even before the relations
refltecting pervasive physical constraints (in the Violation Detection
experiments). ;

 One last experiment provided further evidence for the relative speed
in tiie availability of the semantic relations. In a Violation Detection

experiment where subjects were instructed to detect only the presence of

a single kind of violation, e.g., Support-violations of semantic relations
(e.g.; Probability) interfered with these judgments. That is,; the semantic
relations can be accessed so quickly as to affect not only the detectability

of individual objects, but also the detectability of the physical violatiots.

The last result underscores the important point that not only are the various

rolations accessed simultaneously, but that this access is obligatory. That
is, we cannot help but see a given object as floating in air or improbable or

out of position or looking too large or too . small. .
Routes to the Top: How Do We Access Semantic Relations?

How are semantic relations accessed so quickly? Two routes to the
top--to schematic (or semantic) information--are being investigated. One
route is through an initial identification of one (or more) of the highly
discriminable objects in a scene: This processing of the first object(s)
would be independent of the processing of the other objects. The implication
of the route is that once an object is identified in the scene, we may
quickly know the kind of company it keeps. That is, we have access to the
probability relations. . This information would then be used to influence
the course of objert identification in another part of the scene:. - So, for
example, if in looking at a scene we recognize or detect a stove, that will
facilitate the perception of an object in another part of the scene; say a
coffeepot: There is no doubt that we could use this information in a task
that was relatively undemaading with respect to time. . Given enough time in
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and a pot, we could likely infer that these are all objeccs that would
occur in @ kitchen. Bit would the identification of one of these objects
affect the speed of idertifying another of these objects? .

_ The experimental displays to test this route involve from one to
$ix pictures of objects arranged around -an imiaginary clockface. 1In a (n

modification of the Egeth; Jonides and Wall (1972) task, subjects
attempt to detect whether a given target object is present in the ]
diisplay. The main variable is the likelihood of the target object oceuring

aﬁéﬁéét the objects in the display. 1In the High Probability condition, ,
ﬁéi example; the target could be "lamp" and the display could contain drawings
pf _an armchair; an end tabie, a bookcase, a magazine, a lamp, and/or a

""" On a trial when the target was not in the display,; a_stereo ’

;might be shown in the place of the lamp: All of these objects could have
{come from a living room. In a Low Probability condition, the display could -
f consist of & barn, a pig; a silo; a tractor; a tow, and/or a chicken. Egeth,
fég_gl; (1972) reported that a digit would appear tec "pop out" from 'a display
/ of letters. Would a lamp "pop out" from a display of barnyard creatures an

| objects? If so, or even if the results went in the opposite direction in _

+j which the lamp was more difficult to detect amongst barnyard objects, this

! would document a rapid access to the probability reldatioiis even in the absence

of a scene-like arrangement of the objects:

f‘ A second, perhaps miore intérésting route to the semantic relations
i might be via features that are not those of individual objects but "emerge"

as objects are broughtinto relation to each other to form a scene. The form
of such features is not known but their existeénce might be testable from an
experiment in which the features of the objects comprising a scene were §o

e

degraded that the objects were unrecognizable when presented individually. The
critical question is whether scenes can be constructed in which these objects
""""""""" This result wogpld

become identifiable when placed together to form a scene. ,
suggest’ that individual features from different parts of the visual field

might combine to elicit the semantic relations for a group of objects which;

in turn, can exert a top-down effect to influence identification.

- Background Gradients, Expectancy and Familiarity: Some.Routes

- Not Taken C
_Our experiments have provided evidence against three possible routes by
which scenes can be rapidly and accurately perceived. One of these routes
was through the existence of an arrangement of the objects in depth. In an
experiment that compared the effects of presenting six unrelated objects against
-a depth-like background (i.e.; a path; railroad tracks, or a corridor), the '

depth-like arrangement did fiot facilitate identification compared to a blank
-Backgrngn@igrig:ncg-depthVCOhtrbl grid. _The critical point about this experiment
was that the objects could not be related semantically. This suggests that
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to the degree to wh1ch they aid in the ach1evement (or are consequences) of
Some umitdry semantic representation of the scené. That is, if the collection

is a scere--sayy a k1tchen——then the perspective 1nformatIon could atd in the

achievement of a schema for the kitchen which; in turn, might facilitate the
recognition of the ob]ects. ] ; : .

There is typlcally 4 degree of predIctablllty (or expectancy) from one

glance to the next in our visual world. We mlght expect to see -a living room

when we entered a house for the first t1me——not a Burger klng We exper1menta11y

prxor to the v1ew1ng of the scene,'w1th a desarlptor for that scene for example

”kttvhen.” WOuId ‘the berceptIon of a kItchen be faster and more accurate than

llves. Can our perceptlonq caﬁitalize on this experience7 We posed th1s

durrng the course of the exper1ment. On half the trials a verbal prime was

provided. The results were simple. Despite the fact that the scenes were.
prdcaéaéa to a semantic 1eve1——as ev1denced by an effect of v1olat10ns of the

_a scene.

A
Conclusions

From a single fixation at a picture of a novel scene; a viewer can often
extract. sufficient information to comprehend that scene. Neither a.sequence
of eye movements nor motion in the scene or observer dre necessary for this

processing. Semantic relations are accessed at teast as rapidly as relations

reftectlng the pervasive physical constraints of Interposition and Support
which are not dependent upon referential meaning. The mechanisms for perceiving
and 1ﬁtérprétlhg réal4w5r1d scenes can be trlggered so quickly and efficiently

famitiarity with it are neither necessary nor even helpful toward its perception.
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HUMAN PERFORMANCE AT NIGHT AND IN DARKNESS

) Lugene Calanter
Columbla bnlverslty

Continuous and nlght operatlons have been an intrinsic part of

m11Ltary dct1v1t1es s1nce the 1atter part of the f1fteenth Century.

as rap1d1y as the requ1rements for personal part1c1pat10n in such

¢nvironments.' Earlier concerns about human performance at night

focused on one partlcular organismic change induced by those reduc-—

.tlons the dark adaptatlon of the human retlna. The _observed

stlmulus durlng the f1rst th1rty minutes of darkness.' Other similar

lines of psychophyslcal,anqu1ry have explored the controtl over human

detection and discrimination exerted by the encrgy contaIned in the

visuil stlmulus. These data have led to the examination and

elicidation by sophisticated experimental paradigms of human factors
constraints in the design of visual d1sp1ays. The-data have also led

to definitions of 111um1natlon standards for a var{ety of tasks,

including vehicle control operations and system monitoring situations.

Technology has 1arge1y overtaken these issues in the form of

nlght vision aids and forward-looking infra-red scanning systems.

Thoughtful conSlderatlon of the effects of visual degradatlon as a

result of low ambIent Iiiumxnatzon always recognlzed a component that

was psvchologlcal That is to say; d1ff1cu1ty in perceiving may

lead to difficulty in copIn" with tasks that were not of a primarily
visual kind: We believe these difficulties and their effects of

performance may be induced by emotional; motivational; and att1tud1na1

shifts that may be brought about by darkness and/or night.

under conditions of reduced sensory information (darkness) at a time
(night) when information processing and decision making caoab111t1es

‘ are less than ideal. 1In order to understand the nature of human

performénce at night, it is necessary to separate analytically the two

aspects of the human operator's task: performance in the dark -ind

performance at n1ght. Night missions; of course, combine both performance

aspects, but th1s emp1r1ca1 co—occurrence should not deflect attentlon

pchormance. That is,; darkness may 1nduce performance d1ff1cu1t1es that
get superlmposed on problems that are elicited 1ndependent1y by phase

I3
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Our investigation of these probiems has taken two lines: experi-

mental studles to examine the effects of darkness and nighttime; and the

devclopment of technologles that wiit permit us to investigate individ-

wil feclings and attitudes concerning continuous and nighttime activi-

ties. We attend first to a review of exper1mental studies which

themselves are either laboratory experiments or field experiments. The

central purpose of these experiments is to see whether we can demon-

strate dlfferences in performance that correspond to changes that

accompany motivational or emotional alterations induced by darkness or

time-of-~day: For example, we have found that when people make judgments

about the '"loudness" of variations in the intensity of acoustic stimuli,

those scales remain invariant when the observers are subJected to varia-

tlons in induced stress: But let the judgments be changed to 'annoy-

ance' instead of toudness; and the slopes increase when stress is

induced: We have redone this exper1ment after changing the ambient

illumination in the environment in which the judgments are taking place.
tnder these condltlons we find that although loudness judgments do not

effects of nIght Before we turn our attention to field experlments

conducted to assess whether performance at night is poorer than perfor-

mance durIng the day, we must introduce an observation that comes from

“Eveningﬁ refers to that perlod 0f darkness between approx1mately 8 pm

and midnight local time. '"Nighttime' references the hours between lam
and 5 am, -
The developmerit of these ‘social survey time-histograms suggested

the importance of the evenlng—nlghttlme distinction. Consequently, oar

field experiments attempted to record observable behav1oral differences

in skilled performance conducted during the evening and at nighttime:

The general hypothesis is that whenever skllled performance requires

cognitive furictioning. that is sensitive to affectlve or emotional

1nterference, we may expect the performances to show deficits: In many

tasks, the human operator is functlonlng at levels of ~performance faf

1oad1ng Therefore, if we are g01ng to observe these effects; it

may be mniecessary to select a task that places a high workload on both

CUgﬁlthuraﬁd perceptual motor processes. We make use of a flight task

that requ1res an a1rcraft pllot to make a soio approach ‘and landlng to

darkness. These prellmlnary studles were conducted either in the
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evening; .that is after 9:30 or at night between 2:30 and 4 am. Notice
that a leot flylng an airplane "on instruments'' is operating in an
cnvironment that is insensitive to the time-of-day. We; therefore, chose

to conduct a v1sual” approach that requ1red the pllot ‘to scan act1vely

bv the bi-variate scatter of the data points. Our 1n1t1a1 stuales tend
to confirm (both obJectlvely and by subjective reports) the hypotheses
that nlghttlme is more affect-laden than evening and that performance

is poorer. We are planning further laboratory experlments to confirm
these flndlngs and to examlne phy51ologlcal and psychologlcal var1ables

to identify people who mayfdlffer in the;r,effect;veness durlng the
quotidian cycle. Such variations among individuals may provide a

basis for sclecting personnel for pérformance in tasks and missions
that require continuous or nighttime activities., On the other hand;

if such individual differences are not detectable, we may find from

laboratory or field StudieS possible training techniques; task dis-

plavs,; or even pharmacological dids that may be useful to improve

"performance, or attitudinal or motivational tolerance for contincuous
and nlght operations. “

The Central notlon behlnd this new scallng technoiogy that we

have developed is that human desire and aversion and the concommitant

affectlve states that they represent are, in pr1nc1pa1 embeddable

ut111tv scale The cultural representation of such a ut111ty scale

”, ey

takes its most obv1ous form in "money As a consequence; we construe.

the monetary metric 4as the phy51cai representation of the psychologlcal,

dimension of ”des1re and '"'aversion': Because of our interest in

aversive aspects of various psychlr states; the aversion or disutility

scale is the one we have developed most fuiiy: It is essentlally a

scale that estimates the distribution of incremental disutility of a

partlcular event from the same person without having him simply

repeat his answers in order to appear consistent and coherent. The

technique has him compare the object of our interest (say; 'the. des1r—

'ablllty of working on -the night sh1ft") with a multitude of variously

aversive life-familiar events. If now; we know the disutility scale

values of these tife-familiar events, then we can estimate the dis-

utIIIty distribution of the partlcular situation we are trying to

measure by comparing that event with the multltude of life-familiar

“events.

9
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The ceutral te chnical problem, therefore; was to scale the life-

famillar events that fieasure the dIsutiIIty To do this; we first showed

that we can generate a UtIIIty function for tife-familiar events that

conform to disutility associated with monetary losses of varylng magni-

tudes. These dlfferentxai monetary losses are shown first to have

utLlLty values that are a powet function of momey and; consequentlv will

rtgularly or conq1stent1y transiate dISUtIiIty to losses in‘dollars.

When other life- familiar events are sxmuitaneousiy scaled with the

monttary losses; we may assume that their disutiiities €the life-

familiar events) are as reliable as the dISutIllty of the monetary

losses. 1If the dotlar losses show an intrinsic regularity, then we

assume that the dIsut111ty of the life--familiar events have equ1valent

validitv. We are now in a pos1t10n to construct survey questionnaires
for wnIch the ut111ty scales of varlous act1v1t1es éah be measured ~We

betwecn "larks" and ''owls'",; if such dlfferences exist.

‘‘hose technigues--laboratory; field; and survey--have demonstrable
efcianQ in héﬁiﬁé idehtified ahd isolated a teChhology to éxamihé and
n1ghtt1me. We be11eve that the methodology is in place for the study of
these phenomenon. We are not yet clear about the form that a practical

solution to these problems will take; but we are confldent that our data
have clarified at least the general nature of these phenomena, and
therefore, we can find research tools that will help us find a solition

to the practical issues.
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'experlments with 51ngly presented stimuli. The obtained memory

MEMORY PROCESSES 1IN THF RECALL AND USE OF SPATIAL CARTOGRAPHIC

INFORMATION

 Stephen M. Kerst
_James 1. Howard, Jr.
The Catholic Unlver51*y of America

The experlments reported here were carrled out in the sp1r1t
of Moyer "internal psychophysics" to explore the way in which

perceptual lrformatlon on continuous dimensions such as geographlcal

drea and distance is preserved in memory. Psychophy51cists have long
been concerned with the relatlonbhlp of actual stimulus magnxtude

to the Sub]ecthL magnltude of the sensation percelved by the observer:

Wo were concerned here w1th the questlon of whether there is a 51m11ar

agnltude represented in memorv. in addltIon* we were 1nterested in

1nd1cator of the k}nd of retrievatl process Involved. WVhen one is asked

to estimate 512e or distance from memory; does ha retrieve a stored

value dlrectly or are additional processes involved in recall which

may induce additional distortion in memory?
Eiﬁéfiﬁéﬁi 1

Four 1ndependent groups of college students part1c1pated Group

one made perceptual magnitude judgments of the geographical areas of

states from a map of the Continental U.S.; while group two made Such

1udgments from memory after studying a map for seven minutes. 9ub1ecte

in group ‘three made perceptual magnitude estimates of distances from

the center of one state to that of another between the respectlve

Pcrceptual magnitude cstimates are typlcally proportlon1l to
actual physical magnitudes raised to a power; i.e., ¥ = lc¢
where k depends on the size of the unit of measurement. The exponent n
is characteristic of the part1cular d1men51on (e.g., length, area,
weight) which is judged. The perceptual. exponents obtained in the
present study based on group data were .79 for geographical area
and 1.04 for geographical - distance. For group data, log actual -
araa was highly correlated with log est1mated area (r = .99), and 4
similar relationship held for dlstance (r = 98) The exponents

cbtained are almost 1dent1cal to those repotted by other 1nvest1gators

using 1rregular polygons and llnes in conventional magnitude eatimatIon

exponernits based on group data were .60 for area and l 09 for distamnce:

Log estimated area correlated .97 with log actual area,; and this vatlue
was .96 for distance.



lhc gurprielngly good f1t of the power function to the mémory data

quggests that; like perceptton, memory for continuous magnitudes such as

geographical distance and area is far from crude; but instead preserve

some of the quantrtatrve information present in the scale of phys1cal

stlmull. As is true for perceptuai estimates; 1ndgments of magn1tude

based on memory were found to be DroportIonai to the actual stimulus

magnitude raised to a power:

A 're- perceptuai' hypothes1s is proposed where m;gn1tude 1udgments
from memory are linked to the actual area or distance by two transfor-

mations First; a perceptual power transformation takes one from the
actual stlmulus to the sensat1on and 1ts memory representat1on. Th1 is

'rO(all a similar re-perceptual power transformat1on operates when the
memorv representation is;re- perce1ved and judged. Actual stimulus
magnitude is raised to the same power twice; so that the exponent of the
memory function is the square of the - perceptual magnitude.

w

‘This schema predicts that the memory exponents for area and dis-

tance will be 62 and 1.00, respectively; these values are very close to’
those actually obtained. As predicted,; perceptual and memory expcnents
" were identical for distance; where perceptual judgments are directly
proportional tc actual stimulus magnitude, i.e., the exponent is one
Perceptual and memory exponents d1ffered for area as predicted Where a,

est1matlon paradlgm. our most ‘recent data 1nd1cate that when uncer-
tainty and forgetting are prevalent as in estimates made after briefly
studying an unfamiliar map, substantial dlstortlon (i.e.% an exponent
less than 1.0) is found for distance estimates.

Experiment 2
5
In our initial memory psychophysics work we focused on memory for

simple visual attributes such as distance and area. We have recently

extended this ~approach to investigate memory for spatial location on

campus-sized maps as well. 1In one experiment,; independent groups of

subjects made estimates of the distancesbetween locations on a familiar
- college campus or between 1dent1cally arranged unfamiliar locations.

For the familiar locations,; estimatés were made from either pre-experi-

mental spat1al knowledge (LTM cond1t1on) after studying a map (STM

éondition) or wh1le v1ew1ng the map (PerceDtual cond1t1on) D1stances'

matlon erm the,subject1ve dlstance est1mates. In_ all cases; North South .
and East-West dimensions emerged in the scaling solutions and thke
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spatial configuration of points approximated the actual map. Subjects

tdnded to ”sdﬁare up" the famlllar rectdngular map 1n the LTM cond1t1on

were compressed to a s1m1lar extent, relatlve.to the actual d1stances.
For the unfamiliar map, however, memory estimates were compresséd or
distortéd moreé than perceptual estimates. A brief study period was thius
sufficient to activate and correct a relatively accurate cognitive map

- in long-term memory for a familiar_area; but was not adequate to learn

an unfamiliar map. Hierarchical clustering analyses showed that in the
mémory cohditiohs,'groups of map sites tended to form Sseparate clusters.
This was strongest in the LTM condition suggesting a tendericy for
spatial knowledge to assume a hierarchical structure in long-term

‘memory.

) The results of this experiment were cons1scept w1th our earl1er
flndlngs in suggest1ng that interesting Systemnatic dlfferences do ex1st
bctwgcn ‘remembered and perceived maps. Fiurtheriore, they suggest that
multidimensional scaling techniques, combined with other methods, are
useful for investigating spatial cartographic knowledge. However, the

ASPGCIfIC f1ndings of thHis stidy have raised a number of additional

‘issues. For example, does the distance estimation task prOVIde the.

bLSt assessment of a sub]ect 5 remembered spat1al knowledge9- We

recalled a memorized map both by est1mat1ng InterpOInt distances

and by sketch1ng a complete map. An analysis of the psychophyslcal

interpo1nt distance funct1onsrfrom these conditions reveated sub-

‘stantial scate compression for the distance estimation task, but

remarkably accurate maps for the sketching task: This ra1ses the

pOSSIbIIIty that’ certain spatial Gestalt properties of the complete

map ‘enabte subjects to improve their accuracy when gketching rather

than focusing on specific distances as in distance est1mat10n.

~ Another auéétiaﬁ that we have -addressed. concerns the mental

two, three or twelve times a standard; how spec1f1callv was th1s

nomher determ1ned7 We have recorded response latenc1es 1n a Var1etv

process in which the smaller st1muln is adjusted to match the larger.

‘Finally, the ultimate goal of this project is to understand
theoretically how visual and spatial information is Stored, accessed,
and manipulated in memory. Our_ findi ings indicate that psychophyslcal

.methods can be applied fru1tfully to compare memorial and perceptual

processes. It is obvious that a number of unanswered questions
remain, but it appears that the answers can be best achieved by an

'approach which searches for both s1m1lar1t1es and systematic differences

between memotry and perception:

a -
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TRAINING EXPERT DECTSION MAKERS TO IGNORE NONDIAGNOSTIC INFORMATION

James Shanteau

Kansas State University

Past studies of expert decision makers have con51stent1y reported

that training and experience have surprisingly 11tt1e impact on the

-qualIty of the judgments made. For example; Goldberg {1959) found 1o

dlfference betWLen experlenced c11n1ca1 psychologlsts, student Lnterns,

Giestalt protocols Slm11arly, Trumbo Adams,,Mllner, and Schlpper
(1962) r“ported that experienced licensed grain inspectors were no more
accurate than less experienced inspectors_in gradlng wheat, but thev
were more confident in their judgmenis. Based on a review of over 20
such investigations, Goldberg (1965) concluded that "the amount of
professional training and experience of the ]udge (is) not related to

his judgmental accuracy" (p 233) .

7

The purposes of the present research project are (1) to demonstrate

that, contrary to these earlier conc]u51on€, “rainiag and experience can

influence expert ]udgment, (2) to provide evidence that nondiagnostic

(irrelevant) information frequently influences the judgments of experts,

and (3) to develop SpC"lflc training techniques to help expert judges

cope with 1rre1evant information: An additional goal of the research is
to show that Informatlon Inte?ratlon Theory or IIT (Anderson; 1974)

provides a usefil technlque for directing and evaluatlng the effects of
training.

) The ma1or part of the researcn thus far has involved taxonomic
dec151ons fiade by expert agrxcultural judges. Specirfically, two Sources

of evideiice are relevant. The first comes from research by Phelps
(1977 dlso see Shanteau & Pheips, 1977 and Phelps & Shanteau, 1978) on

the developmentlof livestock 1udg1ng skills. Based on the number of

vears of formal tralning,rél judges were divided into six skill 1ovels
&ll judges were thien asked to make a variety of judgments about each of

27 sketches of gilts (femate swine): The patternq -of judgments were

anzlvzed using 117 protedures which revealed a number of developmentai

trends: OCne qgtn trend is for less experltnced judges to be more

linear; while experienced judges are more interactive. Another trend is
for tho rcltabxilty (repllcablllty) of the judgments to increase with

experience:

s6il scientists. Preliminary analyses revealed that soil classification
decisions were frequently inaccurate in _part because the presence of

irrelevant materials in soil {Shanteau & Caeth 1980 also see Gaeth &

Shanreau, 1979). A more detdiled study was tnen run by caeth (1980) to

compare various techniques for reducing the effects of nondxagnostlc

factors. Twelve expéerienced soil judges were asked to categorize 16

soil samples; s~me of which contained 1rre1evant components such as

cxcessive moisture. Passive (cognitive) tralnlng sess:ons,.lnvolving

55



O

ERIC

Aruitoxt provided by Eic:

verbal classroom-like instructions; had a relatively small influence
on the impact of nondiagnostic materials. However; active (petrcep-
tual) training,; emphasizing hands-on experience and seif-discovery,
considerably reduced the impact of irrelcevant materials.

Two other findings emerged that were of cons1derable 1nterest
First; a novel performance measure based on_the weight given to non-

'dlagnostlc 1nformat10n was found to be an Lffectlve part of tra1n1ng

how IIT may bc useful in speclfylng the d1rect10n of tra1n1ng (Shanteau,
1979). Second,; an uncxpected result was that accuracy, although

non-diagnosticity impact decreased. This suggests that training to
reduce the influence of irrelevant factors ~might be qu1te useful in

Gituations where there is no criterion or 'best' judgment available:
 Résedrch is presently underway on three additional experimental
goals. The f1rst is to evaluate the long-term 1nfluence of non-diag-

nosticity training and to determine the extent to which thxs training
transfers to other non- d1agnost1c1ty problems.r The second ‘is to

use these results to refine and develop more eff1c1ent and WIdeiy

uqoful tra1n1ng procedures. The final goal is to Investxgate thc

t1c1tv effects and the procedures dESIgned to reduce those effects.

B

Five major conclusions can be drawn from these results. First;

in contrast to previous findings, experience and training do appear

to have an 1mpact on skilted agricuiturai decision makers. Second,

it is possible to train agricultural experts to avoid the damaging

effects of irrelevant factors when making decisions. Third, active

passive (instructional) cognitive training for skilled agricultural

experts. Fourth; Information Integration Theory provides a helpful

framework for both directing and descr1b1ng the effects of training

in decision making. Fifth, by tra1n1ng experts to ignore non- d1agn0st1c

factors* it may prove posslble to increase the accuracy of judgments .

even in settings where there is no criterion;of accuracy available.
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Ledarning, Memory, and Transfer

The problemq inherent in developing the mﬂny diverse and complex

skills of approximatety three-quarters of a million Army personnel are
sabstantial; and they are magnified by a resource-constrained

LnVLronment Vonttheless attempts are belng made ta overcomé them.

.procedures to traln evaluate and maintain Army job skills. An

Importlnt part of ARI' Fééééfch mission is to establish a data base to
support this process. ’

the basic rc@earch fundéd by ARI. . These. research projects were de51gned
generally to promoté a better understanding of the vatiables affectlng

learning, memory, and transfer. The research covers a variety of content

dreas. 1t incliides work on ccnditionxng (Dr. Wickens) and cognitive control

processes (Dr. WETUSthln) It develops alternative strategies for 1mproved

performance (e.g.,; Dr. Marx) for the evaluation of that performance (Dt: Newtson):

Furthermore, it advtnces both nomothetic (e.g., Dr. Marx; . .Dr. Wickens) and -

ideographinr (e g., Dr. Notterman; Dr. Wéinste:n) approaches toward the study

- of learned behavlor. Yet; while varied in content; the research was de51gned

S with one goal in mind--to help the Army meet its training needs.
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ANALYSIS OF REWARD FUNCTIONS IN LEARNING

M H Marx
Un1versitv of Missouri--Columbia
A series of experiments in the Hiséédfi laboratory has attempted to

test the proposition that responses can be strengthened by reward in a
manner that 1s independent of its informational function. The. experiments
have mainly involved comparing performance (responding, with knowledge of.
results) and observation (watching a paired performer respond, and receiving
the samé knowledge of results) in multiplé:choicé léarning taské The first
and,Marx, 1960, cf. also,Rosenbaum and Arenson, 1968) ) Later experimen*s,
with discrete (nonserial) items, revealed no overall differences between

performance and observation in acquisition. However, female subiects often

did bettet as observers, and performers-—mainly male performers--tended more

often to repeat both correct and incorrect responses (Marx and Witter,; 1972;

Marx, Witter; and Farbry, 1973) .

Three recent experiments were designed to test the hypothesis that
performers learn more rapidly; relative to observers; when the task is
more 'mechanical" (rote) This prédiction waé baééd on tné assumption

for the expresslon of any direct strengthening by reward.

The flrst experiment (Marx, Homer; and Marx; 1980) gave only marginal

support to this hypothesis; the predicted interaction occurred but with a

p= .08. The second experiment; with a more systematic manipulation of the

task variable; yieilded a highly reliable (p < .0l) interaction; as predicted.
The third experiment did not show a reliable interaction. However, reliably
more performed than observed 1tems were acqu1red “in all three experiments It

or less direct strengthening of responses, in a relative if not an absolute
sense, by rewatrd (cf. Marx, in press).

A second line of research directly addressed the roie of the habit-

strength concept 'In order to assess the role of prior associative strength

in human tearning 'and memory; 126 high school students were first asked to

give up to four verbal responses to eacl: of 40 word cues. The responses were
to be associates,; so.that the two terms would form a common expression (e.g.
class room, mate ring, rank) One month later the Darticipants were given

alternatives drawn from the prior responses, and £%70 months later given )
retention testq. The results, in general showed reliably strongerfiearning

non-associates:. It was concluded that some piace needs to be made in cognitlve

theories of human learning and memory strategies customarily stressed. The

results are especiaily supportive of the flexible type of response-strength

concept as -a compiement to the learning and memory strategies customarily

stressed. The results are especially supportive of the flexible type of

response~strength concept (habit-activation) that has been proposed for both
animal (Marx; 1966) and human learning (Marx;- in press).
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[ncremcntai respodse bu1ld -up over repeated occurrences of partlcular

crrors: the more often a particular error had occurred the more. likely
it was to recur on the next trial. Selection of the subjects w1th the _
hrghest freque c1es of error pnrslstence 1nd1cated that the ma1or1ty of

Féﬁéle sdbjects to be members oF thls mlnorlty

This increased susceptibility of male subjects to persistent ercor
repetitions was related to other results (Marx, 1979) which showed the
relatively greater vulnerability of high school males to the 1nh1bitory
eéffects on transfer and retention of dn added work requirement during

“ learning--the scoring of performers' responses as correct DrrinCOrrect
. by db'érVCts ) 1hié simplé §Cbrihg dﬁeratibh during bbservation was also
in both sexes (Marx, Homer, and Marx, 1980)

Suggestions were made for 1nterpretatibn of, and further research

on, the error—persistence problem which was regarded as a potentially

important, if generally unrecognized one, for training programs.
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THE PRRCEPTUAL ORGANTZATION OF BEHAVIOR
- : Darren Newtson .
University of Virginia

Three LOHPlUSlonS as to the nature of the process of behavxor

The flrst conctusion dIscussed was that there exists hlgher -order unlt

of perteptoai information in the bchavior stream that.are not reduclbl(‘

to towcr teVLl movement 1nformat10n. It was argued that task

behavlor. : .

lhc second conclusion discussed was that behavior perception iz atu

active process and hence is variable in that it may be more acti'+ or
1ess act1ve Fvldence was c1ted show1ng that observers have a rnvg( of

~

Percelved action. un1ts are typlcally found to vary between 1/2 ar~ £

§éconds in lergth. Observers may vary level of anaiysxs by 1nstruct10n

in response to situational factors tike surprise; and as a resulc of

film speed manlpulatrons. The consequences of variation in_level of

anatysts is increased information gazin about the lower-level comporents

of the task behavior. It was noted that this does not imply. that
fine-unit analysis is always best; as some ev1dence indicates that
fine-unit analysis enhances pr1macy effects in judgmernts of series of

performances. It was argued that inter-observer variabitity 1s a potent

source of nnrellablllty In observers ratings, and that thls

of the observer:

The third conclusion Erom the research was that behav1or percept1on

is a highlv selectlve process. First, the process is selectxve in the

sénse thut 1t is 1ess than exhaust1ve‘ vadence was presented show1ng i a

the sequence as neil as subjacts viewing the entire sequence. The process

aiso is selective in the sense that perceivers process available information

" 11te“a11y see different -things:

Fv1den0e was c1ted show1ng that such biases do reflect perceptual select1v1ty

,maC Ordlngrto some cognitlve Era'ework or anticipator schema, so that

and te consist of both conceptnal knowledge and perceptual ‘learning. It was

conciuded that observer skill may be identified by assessing the segmentatlon of

task performance and that observer skill training miust include perceptuatl

1na11v, a pllot study was presented suggestxng that observation skills

may be 1mportant in learning from example: It was suggested that such learnlng

may be accelerated by using techniques discovered by the present research to

assist trainees +#in efficiently seeing an example.
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INDIVIDUAL DIF#ERENCES IN VISUAL-MOTOR ORGANIZATION

.

Joseph: M. Notterman
Princeton University

7

- -

visunal-motor organlzatlon (VMO) . Sensory VMO depends malnly upon the speed and

accuracy with which éxteroceptive and kinesthetic 1nfcrmapion can be conjointly
processed durlug the developrmient of skill: The same is true for perceptual VMO;
but in addition, the acquisition of skill is abetted by the greater possibility

of beng abte to synthesize information more readily, and to plan. "qynth65121ng

melles the combining of different sources of information in @ way such that the

result transcénds the entering components, even: though it depends upon them.

”Plann1ng im; 'ies the taking advantage of -whatever coherence'or pred1ctab111ty

may exist in : situation. For the present; the analysis is limited to on-going

continuous Lehavior; such as is represented by the eye-liand, pursuIt trackIng
paradigm of VMO. . The long Standing utility of pursuit tracking as a paradigm of

VMO has yet to be surpassed, especially with respect to continuous behavior.

The static and dyunamic; v1sual and motor 1nformatlonal components considered
to be minimally nécessary to affect VMO, were 1dent}fied bv way of two conventional
equations drawn from Control Theory. For vxsual input (i.e.; the rtarget's momentavty
location), the equation is: .

Position : Velocity - Acceleration:
s = + ds/dt . ¥ 7 dos/dt

For motor output (i.e., momentary force production), the equation:

" Limb Displacement Limb Velocity Limb Acceleraiion

TF = K an/dt + p d a/dt

.

(rhe motor output situation was deliberately chosen to represent a Gu1te

s1mple force-movement transfer function; one describing a control st1ck loaded
only with elast1city (K) through 'a torsion Fod.) .

Nifie "tasks" were selected from these two equations:

Visual DiscrImInatIons——l) Judgments of differences in Target Posit‘ons (S),
specified as horizontal space between success1vely presented pairs of points

of light displayed on a Tektronix CRT 604; "% correct' was used as ‘an index

of :d#k proficiency; %) Differences in Target Velocities (ds/dt): and

3) D1F erencég in Target. Accelerations (d s/dt),; Quasi-random combinations

of spaces and times were used to determine Target Velocities and Acceterations.

Temporal Discrimination--Judgments of -differences in target durations (t) of

successively preserited pairs of points traveling the same horizontal distance,

biit -.at various speeds: Motor Actions (no concurrent visual feedback)—-l) Limb

Displacement consisting of angular displacement of af elastically-loaded control
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xotatLon beiﬁg iimited to a single vaiue of each (F = KQO). 2) tImb

Vélocrtv (d}/dt = k dQ/dt) ‘and 3) leb,Acceleratlon (d F/at‘: K d Q/&t);

A series of experiments still in progress permit the follow1ng summary
and conclusions:

1. Ind1v1dual d1fferencec weone: the Subjects were demonstrated for each
"

of the 9 tasks through a Test- -Ret@s. srocédure; using Pearson's 'r'". All

Test-Riotest correlatlons wWere <i-nificant (p .Ol, 2:téiléd, N=30).

2. Shﬁjeété who excel at one oi these tasks are not mnecessarilv those

who OV(OL at others. Particularly noteworthy is the tack of any sign of

correspondence between proficiency of detectcing differences in Target

Velocities and in Target Accelerations. Apparentiy; the higher demand for,
space—time synthesis required in the latter sep"rﬁt'é the two talents._ .More
1mportdntlv, the tapping of thls cognitive or percz..: . operativn would

scem to be devoid of educational baas.'

3. Complex moter Drograms deveiop for motor actionms executed in the

abqence or concurrent visual feedback, provided that visual Cursor—target
error is presented at the end of the action. = The programs are complex in
LWo ways: First, they dre time-variant, or dynamic. _Second; they exhibit
Lnternal corrections at p01nts of iuflecticn during tha course of the movement

even though no goncurrent, cxternal error signal is available.

acquire pJans (1 e., to perform motor programs)

5. AlthOugh tra1n1ng in Pursu1t Tracklng significantly improves
performﬁnoe, and is therefore vital to efficient VMO, subjects array

tnom%ttveq retrabiv the same way at the end of tra1n1ng as they did.

at the beginning. This phenomenon is especiatily strong for pursiit tracking

of a tarpc. in predictable motion; where--after 10 sessions of traintng—-

the-corciration between initial and final performance is SufFl -iently hlgh

to be ﬂcceptable at p .01, 2~ ta11ed N = 9. More subjects are belrg ~un.

6. Throushout the series of experlments the infiueﬁce of perceptual

synthesils and ..zanization is in evidence: “The research shows how trainidg

and performance depend upon entering components of space; . time; and action;

but 1t qhowa 1ust as clearly that cognltlve ‘and peréeptu 2l operatlons

in thelr capac1tv to utlllze these ope*atlons. Iurther i: is redsonable’to

hypotheﬁi?b that the cognit;ve and perceptual uperations involved are free

of any educational background



7. Collectivelv the Flndlngb would appear to have dlrect 1mp11catlons

for personnel selection, training, and performance
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COGNITIVE LEARNING STRATEGIES. AND STUDY SKILLS TO IMPROVE RETENTION

€tzire E. Weinstein
University of Texas

Provudlng hlgh—quallty 1nstruction is a necessary process/ob1ect1ve for

meeting the goals of the military services. Given the high cost of- teaching
technical job skills to members of the Army, it is important to consider
11tcxnat1ves that increase the effectiveness, or reduce the cost, of current

triining practices.  One artexnatlve that could improve the abrilty of service

porsonnvl to learn from instruction and on-the-job exper1ence is to teach them

a hroad range of learning and study skills. There are at least two ways to
proceed toward this objective given current training needs and the existence

of xtonsive . trdining wateridals dnd svstems. The first approach wuuid involve

developing xndepcndent training programs to teach learning strategies and.
studv ckltts. The programs could be administered individually, or in comb1nat10n
pri i :o b. SlL or Job related traln1ng. The second approach would 1nvolve

and studv qkllls to learn 1ob—related tasks: This latter approach avoids asking

trainees to tearn seemingly irrelevant techniques in preliminary instructional

scssxons where no 1mmed1ate utllltj for the skllls is apparent and may av01d

rovis ions of_the 1nstruct10nal materials now in widespread use:
Tﬁéfé *s nc. 6btiﬁéi fésdlutiaﬁ for this dilemma, but the firét apprbach

glven current resocurces and thie atate —~of-the-art’ knowiedge ‘in this field. Interest

in the nature of tearning strategies and optimal training_ methods in their use
is increcasing among both researchers aud practitioners. To revise the technical
training materials used by the Army at this point . in time would be premature:

Thie development of 1ndependent tra1n1ng iiethods and materials to teach learning

strategies would provide a means for taking advantage of current knowledge in

this field as well as providing a means for cost—effcctlve up-dating of this
instruction as new data becomes available.

Part of the purpose of the CognI ive Learning Strateg1es Project; located

at. the Untver51ty of Texas; .is to identify and study a number of the cognitive
competencies needed for effective learning and retention, partlcalarly imaginal
and verbal elaboration, and teo investigate the means needed to identify and

train less successful learners in the use of these competencies or strategies.

The use of study skLlls to organ1ze new mater1al to faci?tate the usz of
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use d vartetv of effectIve etaborat1on strateg1es to organize and execute any

particular learning act; the types and essential components of these strategies ’
have nut beéh svstemat1ca11y 1dent1f1ed or class1f1ed Prev1ous research ‘oti_the

aboutighat ccﬁstItutcs an. effecttve cognItxve strategv rather than on broad-based
evidence gathered from a large number of successful learners. As part of this_
project; a series of exploratory_ studies were conducted with 4-yest and commun1tv

college students to develon the Learning Activities Ouestlonnalre which has been

‘used to gather 1nformat10n ibsit the use of learning strategies bv people in

i different settings and-at different educational levels. There are seven:different
'.beLt1an and at different .educational levels. There are seven different learning

actlvrtles that serve as stlmulus mater1a1s for the quest1onna1re ) These tasks

¢5amunitv,ébllégé,stuaéﬁts; and three groups of Army recruits possess1ng7e;ther777
a high school diploma, a general education diploma, or no d1ploma - The strategies
were synthesized into five different categories: C :

These were: f

1. Roie strategies--strategies that emphasized repetition;

2. Phvsical strategies--anv strategy that 1nvolved using the
physical propnrtles of the material to be learned such as spelling
patterns ’ ‘

3. Imaginal elaboration--any strategy involving the formarron of a
mental. piecture in urder t:) learn the material;

4. Verbal elzboration--ictively working with the material bv asklny

and answering questions about it; determining implications of the content,

relating it to infarmation alreadv known; etc.;

.5 Frouplng-—redrtangiux he material to be tearned.into swaller

subscts @ccording to some jercweived character1st1c that is commonly shared.

The patterns found in tha data are fa1r1v consistent. Both college student

-groups reported using a vairi:zty of s"rateples The graduate students reported a

preater number of verbat and Imag‘nal eiaboratlon strategles than the commun1ty

rote strateg1es The nonco]lege grouns repcrted 1s1ng fewer tyDes of strategIes

than anv of tha college groups, and many of the féLfUItS tn these groups reported

using no strategies or onlv rote strategies. We are currently conducting two
ustudies to inveastigate further the specific properties of 1mag inal and verbal

“11hﬁr1t0r§ that make them effect*v\ learning aids.
'y 2 -
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of differont cognitive. strachleq, 1oarn1ng tasks, and tlmulus mater1als
wore used to train ninth graders in the use of generalizable élaboratxor

skills. The coptiitive strategies, drnWﬁ from the research llterature in

cognxtlon ﬁnd [ﬁSLfUCCIOﬁ, inciuded .various forms of verbal and imaginal .
claboration. - "The-use of elaboration requires the learner to create a
symbolic construction that, when combined with the new to- be-learned info-

mation, makes this information more meaningful. For exampie when learning

from text, the léarnrng'uouid relate the material to pxev1ous knowledge

directly; by forming a visual image, or by creating an analogy. The learning
activities included traditional laboratory tasks, such as palred associate
learning, and evervdav schiool tasks--such as read1ng comprehensiomn: The

learning materials were selected from appropriate curriculum materials in a

varicty of academic disciplines.

-

Se pntv Tlve ninth grade students were randomly 3551gned ts one of- three

#TOUpSs: traln1ng/LYper1mental ccﬁtrol Or post—-test only: The experimental

REOUp. part1cypatéd in a series of five one-hour. elaboration skill training

sessions; administered at approximately one-week intervals. Students were

exposed to a set of 19 learning tasks., They were required to credte a series

of elaborators or médlatidhal a1ds _for each of thesc tasks Experxmenter—

éinorator. The tatter tra1n1ng sessions prov1ded opportunltles foL addltlonal
pravt1ce in using these skills with little or no éxperimenter-provided. instructions.

The control group v'as expoSed to the same stimulus materials but their task was

simplv to learn the information W1thcut any type of strategy prompts or directions.

& post-test oniy group ‘was not exposed to the stimulus materials but did

partlclpate in the post—test sessions. he 1mmedlate post—-test was admlnlsteréd

oné week aftér the conclusion of the training; znd the delayed post-test was
administered approximately omne ‘month Iater: Both immediate and delayed post-tests

consisted of reading caomprehension; free recall,; paired associate, and
qer1al recall task° : :

Thé results of the data analyses for the immediate post-test re'ea]ed

qxgnxflcant differences between group means on the free recall and Trial 2
of the paired-associate learning tasks. In each instance, tac expnr1mcntal
grOup s performance, surpassed the performarce 6f the contrsl and post-test

only groups, wtich did not differ sipnificantty from each other. On the

delayed post-test; a significant diffevence wns obtained for thte reading
Pomprehens1on task and Trial 1 of the serial learning task. Again, these
differencus Favored the experimental group. It Seefied that students could

learn tec utilize these elaboration strategies in a variety of task situations

but. further rescarch was requlred to determine the optimal cond1t1ons ror

thelr learn1ng and use. We are curLenLly conducting several tra1n1ng studies
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In dddltlon to verbal and imaginal elaboration; a number of other

competencies necessary for effective learning and retention have been

identified. These competencies include the use of organIzattonai skills;

such as time management and cff1c1ent studv prooedures, and self-management

5kills, Siuch as ankiety reduction, concentration and focusing on the task.

In the phét,rthesc various competencies have usually "been studied in isolation

from edch other, rather than focusing on their similarities and dtfferences

with an emphasis on how their several effects mlght interact in a total

lcarnlng situation. It seems reasonable that a vombInatIdn of these skills

miy prove more effective in EﬁhTHCIﬂg learnrng tham any one in isolation.

Studonts could then be taugh; dlagnostlcs for the applIcatlon of particular

skills or ¢omb1natlons of skills. This could be .a unique and critical

contribution to 1nstruct10nal theory and practIce A s tudy is currently

iinderway with four sections of an undergraduate course in individual learnlng

skills to investigate this issue:
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simslisticrlly, the second view would hold that acquisition and execution are

INVESTIGATIONS OF COGNTTTIVE CONTROL PROCESSES IN CONDITIONING

Delos D. Wickens
Ohio State University
W0 types of situational demands may be contrasted with each othér. 1In
one class of situation the subject is allowed time for thought, making a

dccision of whether or not to respond and what response to make. Contrasting
with this situation is the onme which demands prompt action with little or no
option on-the nature of the response which i§ permitted =i~ wiich is to be
made. The two classes of responding are each appropriate to their own physical
and social environment. 1In Some situations the ultimate survival of the .
individual or his Social .group demand unquestioned responding; while in others

_the more leisurely and pondering approach makes its contribution to Survival.

Although there are many gradations between the two extremes, the

conditioned response (CR) is. generally considered to be of the latter type.
Skinner called it a respondent specifically stating that the response is
eticited by the conditioned stimulus(i). The CR involves more than knowing
that A will be followed bv B at some set temporal interval; it involves also
making a B-1ikeé résponse prior to the occurrence of that stimulus. Pavlov ‘uses
the term "reflex" for this kind of learning.

The ‘psvchological interpretation of classical conditioning has two extreme

interpretations about its nature and execution. The strong cognitive view is
that the schject has learned that B is likely to follow A; and then decides
whether to rsaspond or not to respond. The other extreme, as implied by Skinner

and Paviov'e terminology, is that the CR.is both automatic and mandatory. . Stated

solely a tunction of environmental manipulation, whereas the first view implies
the occurrence of subject-generated strategies in both acquisition and execution.
In one instance; both acquisition and execution could be cailed voluntary and
in the other involuntary. It seems likely, however, that some intermediate and
variable position is the more likely state of affairs,; and that_acquisition,

and possibly, executicn are influenced not only by environmental manipulations.

but also bv cognitively manipulated factors. The current research was designed

to assay the role to cognitive factors in the acquisition of a CR:

~ The experiments utilize the Sensory pre-conditioning paradigm. In this
situation two neutral stimuli are paired together for a number of trials, then

one of thess stimuli is paired with an effective unconditioned stimulus (ucs)
to establish conditioning: - Finally, the other stimulus is given to determine
whethér the CR has been acquired to that also, éven though it had not been
phvsically assoctated with the UCS. There has been an abundance of research

stiowing that this will happen.

i‘NJ
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mdn[pUTatP the cognltlve verlable while keeplng the physical conditioning

situation constant; asing the gensory pre-conditioning paradigm. The cognitive

mdnlpulatlon applied to the pre- conditioning pericd and consisted of telling the

subjects to think of the two stimuli~~light and Lone——as being aliker(pro groip),

as being different (anti group), or thac the stimuli were presented only to adapt

them (neutrai group) to the stimuli. Clearly the question being asked was

whether these 1nstruct10ns influenced sensory pre~conditioning.

éJ"'””'”'—l., Th;s experiment consisted of four phasev and of six groaps

of 30 subjests each: In phase 1 instructions about the expe:iment were given;

including the eognltxveiy biasing ones, withH 60 sab]ects being given the pro;

neutral, or anti instructions. Phase 2 was a sensory preconditioning session

for half the 5ub1ects and a sensory pre-conditioning control for the other half.
The evperimental grOups, hereafter referred to as paired; received the. two stimuli-~

light aﬁd tone~—-paired; with the aAnset of ode preceding the other by 500 milli-

seconds (ms). _In the control conditton; hcreafter called unpaired, these stimuli

were glfﬁ randonly always be1ng separated by at least 12 seconds. Each thirdrof

anti, or neutral: Inﬁgbaser3 theisecond of the polred stimuli became”ghe CS for
a shock UCS. The response measured was the Galvanic Ski: Respoiise {GSR). (The

unpdired CS during this stage matched the appropriate medality of the paired proups,
and modality was counterbzlanced). Phase 4 consisted of giving the other stimulus

.alone for 10 trials withoit shock—-a test for sensory pre-ccnditioning.

irferior to the neutra1 group. However there was no dlffezenco among_ the unpalred

groups as a function of instroctions, and they ali were inferior to the pro and

neutral paired groups; but did not differ from the anti pzired group: .Stated in'

general terms,rlnstluctrons are ef eetive in senqory precdﬁdltlonlng only if

Experiment 2. Ih this eiﬁeriﬁéﬁt’ the topic of pro and anti instructions

was once again investipaced under conditions favorable or unfavorable to sensory

‘ pre- condltlonlng The irndepwiident variable v.s time relations in.the sensory

pre—condltIonIng stjge. For one instricticnai pair of groups the sensory pre-.

condltlonlng test stimulus was the first stimulus &f the pre-conditloning pairing

“Forward); for another it was the second stimulus of pre~conditroning (Backwards),

+1id for both of these groups the onset .differential was 500 ms; a presumed optional

intervat for forward conditioning. TFor the fiext set of groups the pairing during

the sensory stage was one¢ of simultaneous onset of the two srimuli: Each of these

time intervazls contadined a pro and an anti group. An unpailred; neutral instructed

<
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t he qlmultaneoub group, and absent for the backward group The questlon belng

nisked was whether or not pro instractions wouid etiminate the environuent Jifferences.

Except for these differeices, the procedure was the same ds in th first

experiment with the same four stages:. Apain there were 36 sub;ects in each groap.

The statistical analyses indicated that the only group which excelled the random
control group was the pro forward.

The data of hoth experiments clearly indicate that this particular cognitive
manipulation cannot substitute for the appropriate tr31r1ng proceduve. Stated in,

driothér way, one cannot make a silk purse otut of 4 sow's ear. The data of the

first experiment do siiow,; however; that; given a favorable cognitive impetus and
thc approprlate learn1ng s1tuat1on, acqu1s1t1on can be fac111tated They suggest.

trathrng alone but one which has thla training prcceded by an appropriate
vicarious experience.

.

skeletal (voluntary) response of r1nger %thdrawl:
REFF <% {'¥§
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Homan Relations - .
Glenda Y. Nogami

The xrmy has atwavs evidenced a strong concern For leadership.

Ioadan soldiers and m1nng1ng their individual and gr0up performance are

o tho rijor aqnoctq of an NGO or officer's job. The papers presented in
this section refltect the range of research supported at ARI

Thomas Milburn's pr esentation deals with crisis management. ﬁe‘is

currontiv 1uveqtloathg the varlous d1menslonc of crlsea and leader

whﬁt krnde of crlqe

Alan Harris reports on three experiments whlch 1nvest1gate the
orfvrts of organizational, structure:and leadership fdctors in sustalhed

proup merformance. Harris is concerned with the.group's social structure
as woell as their ability to perform tasks.

Pavid Herold presents an interesting proposition in his paper.- He
proposes that group performance experiments .8hould con51ﬂer the tasks
- used. Herold hypothesizes that effects ‘attributed to groups may; in

fact,; be bctter attributed to the spcclflc tasks involved.

Terence Mitcliell presents the other sLde of performance——research

on poor performanceé. His research has appl1ed the internal-external

dimension of attribution theory and developed a model for diagnosing and
respond1ng to poor performance.’
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" BRGANTZATIONAL STRUCTURE AND LEADERSHIP FAC™ 0% AS DETERMINANTS OF SMALL
' . GROUP PERFORMANCE ' : .
- Alan H. Hevris
Johns Hopkins University School of Medicine

3

R iheie sustained and accurate performance on a complex duty assignment

for days,; weeks or longer is critical to the successful ootcome of a given
mission; it is obvidusly essential to‘know how best to arrange individual

ey — F e T s - P e oY
and/or group living and work routines to promote maximum performance effec-

¢ iveress and maintain high fiorale throughout the mission's duration. Tt is

thus netessary -to know the most effective organizational structure for such
operational units and to understand the interacting Ieadership factors
which' in concert determine both performance maintenmance over extended inter—
vals and the day-to-day status of the group as a social system.

For the most part, the voluminous research literature on organization-

al stricture and leadership which has developed over the past two decades

(for reviews see Shaw, 1971, Hare, 1976) is characterized by one or the other
of two investipative restraints which l1imit the generality of experimental
findings. On the one hand, studies which have focused upon ongoing opera-

tional settings (e.g., industrial and/or military groups) in the natural
ccology have been limited by the lack of control which can pe exercised
for the purposes of manipulating critical experimental variables. On the

other hand, laboratory situations which offer the opportunity for required
¢xperimental -manipulations have seldom provided for extended residential

intervals of observation and objective recording under realistic and:

naturalistic incentive conditions for a broad spectrum evaluation of per- -

formance effectiveness and morale in small operational groups. The con-
tinuously programmed reésidential environment approach represents an attempt

to circumvent these evident limitations on organizational structure and
leadetship research with small groups. o ) , o

~_ Groups of male and female volunteers recruited from locdal college
student communities served as experimental subjects in these studies: All
subjects received psychometric test evaluation and interview assessment
by a staff psychologist as part of the screening procedure of acceptance

as participants in the experiments. Each subjéct was filly informed about
the research setting and procedures, which included several daily briefing
sessions in the programmed environment preceding the start of an experiment
to insure familiarization with the operational features of the laboratory.

Following these briefings, but ‘before beginning an experiment, a writfen

~ informed consent agreement was signed and excharnged terween the subjects
- and experimenters. In addition; a manual of instructiuns detailing the
experimental procedures and environmental resources was provided each

subject for guidance throughout the: experiment. The subjects in experi-
ment T were three males ages 34, 23, and 21. The subjects in exper iment

/i
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5 . . . \
) In the first cvaperiment,; throe male sub)U(L*
hours in a continuously programmed laboratory environment. During thelr

ri-izridi-livi' the subjects could carn money by performing onany of four -
Vot Lasks that were concarrently available.  The four tasks were: 1) thy
Alluisi Performance Batterv, 2) serial atquisition task; 3). lever pulling;
and 4) phisical vwercise,  Monies c¢adned on these tasks during the odd
hottrs of the dav (v.eg., 1 o'clock, 3 o'clock, 5 o'clock, cte.) accumulated
in the bank account of the individual responsible for the carnings; while
monies earned diuring the even hours of .the day (c.g.;, 2, 4, 6, etc.) con-
tributed to a group bank account in which each participant held a 1773

\hllv Yhus,rmhhiié Udlntd hv whrk pcxiormancc wcrg dchSlLLd to onc or

lived for 48 conscout jve

vt

oo b the pivney in their ficlividual account plus 173 of the money in
thiy forodip acceount. ) N o ) !

] [n addition to carning monev, subjects could lose some of their carn-
ites ceording to thurfhlldWinglrulb Two of the work tasks, the Alluisi
progivdi aiid thie seridl acqiisition prohlom were prescnted via a CRT
serect thit wis didsplaved continuously during the 48 hour period of the

crperiment. - During the last mintte of every hour b iy, the display
wis propiimnied to turn of f and the siubjects (any o [ the three) were

reguired to report this vvent and thereby reinstate the displav. Failure
to dictect and correct the dark screen condition (within one minute) would
result in halving (50% rcductlon) of the ace umu]nted sun of money in oie
or the other bank accounts: Failure for each one minute that a dark CRT
Sereen went unreportud at the end of even hours of the day resulted in a
507 rudu(tlon of the tot11 dmount in the group hahk accoiint, while fail-
tHrus to rvpnr a dark CR screen at the end of odd hours ~f the day re-
sulted tn oo 507 reduction (per minute tinreported) in the individual-
.'?t'l'l)li!igl;tl R -

Thus subpec ts W roquxrud to maintain this 48 hour monitoring of

‘r to protect their earnings from any loss: Fhrongh—

the CRF displav in o

ont the exgperiment suh]oc s could audit the totais in all bank accounts:

lho prrnczp1] O\pcrxmontni questions aqkod in this e\pcr1meﬁt wore:

1) How would the group share the rCQDOUQIbIILCV for qunta[nrng vigilance

o1 the CRT displav and thereby avoid any monctarv loss?  2) How would
individuals apportton their work cffort with respect to individanl versus
aroup carnings? . ) .

Fuperiment 11 was identical to fxerIant 1 with the single é{ééﬁE}Gﬁ
that the subjects in I(porlmont 1T werd threc F'mqlo

82
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In Faperiment 1, the LI11L1~ il o Hllh 10( ts o Iu‘r;lLO(l Pn maintaining o
cont inuous watch of the CRT sereen and (orru(tlv dotec LL(} dit interrup-
ticns of the task displav, thereby preventing ;1n"1nont-Lnr\ ﬂSR" frove either
The wroup or individual bedik dccounts.  This cooperative ef! vrr o involw
A rotatinge schoedute of "on duty” x«sponsnbllltv with each participant
sercing a 3=4 honr on, 6-3 hoir of I eveles

With respoct to carnings however, atl thiteoe m’;jih* ul)]o( ts coxhibited a
mucht eroater self interest rather than proup effort, with cach suh]oct
carning mueh more money for their respective individual bank accounts than
Chiee i for thie proip bank decount.  This was accomplished by work efforts
hein dihirnnhrigothqu distribiiced in favor of tlie odd lhours of the day.
-HDLLl]l(JxI\ Subject (1) evarned §71 for hlmsvlf viersus $36 for the group,

) S65_versus_$23, _dnd Sibject (3) $64 versus $30.  This separa-
fidh,ﬁf citort was nppnran for Subject (2) as carly as ;hq first few hourn
of the c=periment while for the other two %Ub]CCtb,thC significantly great-

Cr wnxn offort for individual accounts did not emerge until 70 24 hours later.

R pmrlmunt [T the thiree female subjects also maintained a continuous
witeh of the CRT seroen and correctly reported all interruptions of the dis-

plav,  Condgequently, as with the male subjects, no money was ever lost :fror

either the groip or individual bank JFLDUntb. The women's on-off dutv cveles

were somewhiat shorter however,; than the men's with the women averaging 2-3

Haiirs on and 4-6 hours off. Jith re qpcct to earnings; two of the fcdeU suli-

jeetrs oxnﬂod Jppro\lmltL]V Cqual amounts for the individual and group bank

deeounts while the third female suhject from the outset showed the self inter-

ested earning pat on of the three mate subjects. Specifically, Subje . (1)
carnced $40 for - o versus $40 for the group Cubject (2) 558 versus s12,
dnd Subjoct (3) 1 - sos $36: ) . o o

7 Within cach of subjects the followi neral ruleé applied: The
lower the total ournings (individual + group) ¢ . ater was thie proportic.

of varnings for the fudividval account (individual + individuat + groip).
I both groups of snh]c(gs, worale was high,; interpersona. relationships v

plessant and dnrmg debriefing, all subjects' comments wpere uiild formly posi-
rive as they cxpress sed thoir enjoyment of the experime eiit 'and their feelings

towdrd thoeir (o-parr1<1pants. o : o - )
: In Ewxporiment 1, alchough the men cooperatcd in mdintaining thd avoid-
anee of monetarv loss, their work cfforts were cledrly bidsed toward thoeir
p-rsonlt carnings: By wav of chlanatlon it mav bcwpbétulétcd that by work-
ing for rhomsolveq carning amouuts were ''gunranteed” wher.:ds. work efforts
for the group were broportLonatclv rewarded only 1f matched by qual work

“tf31ts of the other group members.  From an 1nd1v1dual § point of view, thp
- retative urcertai v of greovn performance nnd thervby i. dividual Contrlbu;10n<

nnd shares in the gronp LJL:: can be viewed As one veason {or tliis outcoine.

Furthermore . the carly emery cace of self interesied pcrformancc by one sul-

joct can be secn to cconfirm uhLﬁ poteiitial tmha]ancu for the renaln1ng sub-

w
ﬁ

S Sl - P
aets and set theo examrle for their performance during the *Lmﬁrnd“r of the

cxporiment. .

(@8]
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_oind the et

The outeome ol Exzporiment T however, revedlod that twe of thiee e o
subjocts did rot wo i significantly more for their iodividual carnings de-
Spite thoe faet that one fomdle worked proportiondtelyv even more for horself
Cloin did e of rhe mdle sabjects.  TheSe ddtda supecst Tirst that thd &S00
interest outeome of this viperippntal situation i< not .nevitable nor does
the cmample set by one individiial necessarily serve as a model for emulation
b the other participants,  Taken together, the ddata from these esperiments
Stpecnt o senditive procedure for revedling seif ifterest va. griiip oricited
Pedivior in oa residential laboratory setting. Ongoing experiments focusin.

npenosnsh o varidables as sex, persondality, and puavoflf matrices shoald clarifv

X,
the role o thode varidables i dotermining the outeome of these socially
roelevaiit beliavior procedses, ] ] ] 7

N othird (10=dis ) experimeiit 06 this seried lios been recontly coneluded;
Srom-Lhne eperiment dre curreintly being analyzed: Prviiminnry

caminit fon of the dita, however, reved led T 7T e congisteit aid succorg= "
il otise of G onewle introdiced temperature self-repilar fon tosk; 2) o stable
pattern of intersubject svnchronization which resulteds in equal sharing of
work opportiunitics and approximatelv equivalent dailvy carnings: and 3) a
resistanes to thie effects of vompotitivc vs: cooperative incentive condi-

Cicins whien silternated on o Zd-hour scheduale:  The dita from these experiments
siiweist et conforniity to a pdle depeomdys not onlv apon the nature of the rule
itsel fy, hut also upon its temporal parameters and the extent to which these
prrametc Gs omatel or correspond to the temporal size of evervday work and

Fost doticitios:

o



REFERENCES
Hare, PooAL ihmdbook of Sl droup Resvirch. New York:  The Free Fresa, 1976,

Shoer; Mo, f..ull'i Nynamices: The iav(ll(,ln of Small Group Behavier. New York:
MeCraw Hill, 1071,

Koelited Bibliorriaphy

Bipotow; oo I-Imm'i:nr Hol & "1 ulv JooVE X propramimed environwient ol thue

perimental ang alvsis of I HVI(IU 11 and small group th vic-:  1n €
G Miles (f(l ‘ f_pn rimentation in Lor\troll(cl environments and 'Lt_s:_
behav for .md oci; 11—p01 l(‘V mal\lnE Iorontn;

carch Ioundat_lon of Ontario;

lxl;w icat mns For U((Jnomu

L.}L..d.l. \](uhnllsm

[ 975,

and l)_ruu Addiction Re

Booroo S hoovor Bipgelows Gy Emuavian, Hop & Williams, D: M. Nesign of a pro-
srammed cenvironrent for the experimental a lv:u of soeinl hchavwr.
Ty Db, H. Carseany (Fd.) g \hn—.:-r“r/n_mrnmnL 111LLr1(t1()ns. l'v11ultJons v d

cplieat, 7:  Social dilwaukee; Wis.:  Environme heal 5
Tenobegearch \«..L.m lJtlUl I oL, 10974,

Corian, v Ho, Emurian, C, S, Bigelow, G. E., & Bridv, J. V.  The vffor td of
A vooperation contigency  n beliavior dn o continieus thrco—m rson environ-
Xprrimentiai An: ﬂvst of -Bchnvxor 16765 25, 293-302:

ment Jour i} of' tho

i Fmerian; €. 3.0 & Bradv; 0. V.o FEffects of a pairing contingency

oo ~tan, M.

on benavior n a thres-person programmed cnvironment. Journal of tho
Fiperinatral Analysis of Behavior, 1973, 29, 319-%529, .

30 Hutan
1

Findlev, Jo Do Tograsmed enavironnmeots for the oxpe s
‘N’h‘l\'lnl. [ wo Bonis (Fdo); Sperant hdmvmr'

application. New York: apuie ton=Ce ntury-Crofts; 1966: :

ERIC

Aruitoxt provided by Eic:



A TASK-BASED H{A}‘F\/OR} ¥FOR UNDERSTANDING

AND TMPRCTING GRG PFRFOR“A“FF
David M. lerold
Georgia Institute of Technology
5ackground

At e cicw of the r;latLonshlps between group pﬁrformnnce and those

mrje + les asuatly investigated for their nffects of polf01mance, (Nieva,
Flois and Lieck, 1978) concludes with a summary of 12 prepositions con-
cerning these reiationships. Nine of these propositions are qualified by a
St ¢ment ¢r juctization that task-type is a likely moderator of the relation-
sty procosced.  This inability to offer straight-forward propositions about
.rovp or contextudl characteristics as they affect group perfoimance, without
first aevounting for task effeets, has been repeatedly noted (e 2., Hackman -

and Morris, 19757 Steiner; 1972): Tt is generally agreed that this task-centcred
ditemma is 1nrgclv thc result of the inattention which researchiers have shown
towards this critical variable (e.g. IHackman and Morris; 1975; Zaj nc 1965). .
Tasks in group research have been hapha.-ardly chosen; have Leen unsystematically
viariced acrnss studies making comparisons of findings difficﬁlt ~or have beer
tightlyv coctrolled and narrowly sp001f1ed @irliin stidins sich that we do not
"kiiow thHe exteiit to whieh the effects studicd are tqsk—b0und (Sc> Hackman,

Brcu@spnu & Weiss, 1976 for a rare exception): This tack of generalizability;

or in. omparah111ty ot prev10us rescarch efforvs has been demonstrated by writers
who have snown that seemlng-v contradictery findings of different studies inves-
tigating the same variables or reLatlonsAips ccald be reconciled 1f one dccournted
for task <i‘ferences between these s ...ins (e.g., Herold, 1978; Shaw, 1954).

Present Iffort :
N
The prescnt rescarch effort buiids o~ "+  ohseratiuns and has as its .
major focus an attempt to develop a tesh taXonomy which could be i:zcd to: @)
specify the cypes of tasks for which certain relationshins hold, b) identify
the process issies wuich seem to be related to successful performance of
different tepes of tasks, and e) could serve as a guide in choosing §tLategqu

for Loon group perFormance by IdentIfyIng task-contirgent process

iss: are tikely to be retated to group task performance.

. and Altmar (1956) notzs four approuaches to task description. Two
of i .-, "task qua tasx' and '"tas as behavior r - -ements" dre urilized in
th. présert approach. The task jua task approach hds been critized a: being
thu open- -endel and not ne: essarlly llnlah ¢ to group 1nteract10n process. How-

cver, as nltman (1966) notes this criricisw could be overcomec if we first

Idontrfv the basic behavior rejuirements created by tacks and then proceed to
ntify only rhose tasi—.cs-riptive dimensisis which are related to these
navior reqiivoments. ,Uu‘ng chis approach, the present line of work (Herold,

1281 1979) has propoSed a distirction between the techpnical and sccial demands
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miidie Bt ik, with enicli of tnese demand diwsensioas rarving on a dimension of
conibliesity (1oes-enaily satisfiet or difficult to satisfy). Thus we have a
Cotr=celled tepoloey, with tasks being socially simple or conplex and tpChﬁItJ]lV

Gimple or comples, depending on the process demands wh ich thoy fmposc un the

G .

Forlior attempts at using this tvpology for making athcr CllnlCdl A88088~
ments o task-tvpes have _been successful in r((on(lllng previously contradictorv
Studivs on the effects of differeint clidnet strnte pics

on group performance (Herold;
i”?H),Vnnd liive also been shown to tead to melrlcallv supported. propositions
Ghodit thie IlU«T\ of \cftlln leadership training ernLoylos on the performanie

o ronns pernfor 'eﬁt tasks (ilerold and. Wolf, 1977). ‘Viewing these
offorts as deating with the "task as Bcﬁavxor_rcqulrcmunts "%6??65557to’r1sk -
decerist con, uid having demors trated chat the pfcscntlv used dimensions_ure.
rosoitial ! for sissossing behavior requirements at a gross or macro. level, the

Fod lnum" Gl-as are presentlv being implemented to further these developments:

L) Ao wffort is being made to move to the "task qua task"” " wode bv identifyving
enecific task atrributes which are expected to sive rise to the socially

Simple or complex and technically simple or complex process demands.

“2Y The utititvy of the task tvpology is bclng testod by examining the feasibilitv

of catueporizing a(tu1l work group tnsks agcordlng to thh 1d ntlflcd tdqR

l[[rlhu[l s
<itnin n\u\nludtlons but across 1nd1v1du11

; :
S Thnde atrr. Bittoes, to hc ally useFui; will have to be linked vo Qﬁébifib
buiiivioral cxpeetations waich are more micro the -impiy "social’ or "techuicit
nrocess epasodes. Thet is, we reed by detors o it it is that wt expecet
Ui sroip . cld Have to do to satisfs @ cria (. dted by a éﬁéc3r1< task
AL ibute 7 ¢ example; ¥ solution r i licity is a relevant task attribute

thon one eo nhswrvu uhctho' or HOL Liu g[onu has recognize! thl. by

ine Ihl"llllh il t

o create .al- asd/or technical

) WUhite task chiaroae teristics iire 1\'Dot10s1
rrivess difficulties witieh need to be satisfied in order for alfective task
nerforminee to take lace, ig is pféiah]v safc to assume that other 1nd1v1dua,;
croup; an conte.staal variables will dlso be rcqnon51hlc ror créntrng or modi-
fvine process demaiids witich the groip must denl with: For exaaple, the nature
of members' Skills] groap norms; and organizaitional r -ward svstems can he

portud to crecte or ameliorate social and technical process d1ff1cu1twc€ above

Jnd bevond what has been wredicted Ry the task analysis. 1ownrdq this end;
the Hresent effort is dlec ridied @t dentifying these relevant other variables

which, topether with rask inflnences; Jetermine what will actually take nlace
JiE] 0 orounp process; and whether or not this will be adequate fov mewting

IR I TR DR
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Cf sucevssFul, Che dbove efforts will have both theorctical and appl icd impli-
cations.  Thoeoret i d]lV these dLvolopments will nopefully allow us to better

iiiderstand tho rote of tasks 1n research on group performance, to nroceed with

researclt of focts whic™ are more cumulative and integrative than tie present patch-
work of studics, and to better understand prov10u< research efforts. Another

potential LIucr.tLrJl bene fit woiild bé the closer linking of reseacch on group

chiaractrristics, group purformanco' and group process.

I terms of applications, to the . ent tliat these efforts wiltl be able to

Pdent ifv the sourees and natne of _prociss dtffrku.Eiﬁf Jﬁi(ﬁ ﬁdéSiBlV ihhihit
proup performiiec, thoy

vern Uion H[Yitu”]Oé %pL(LnAkJ11V (hoqen or dLVOlﬂpOd f*r tho purpoee of JddreH51ny

such task |nd/nr situation. i v det:rmined process difficulties: Current group.
intervention stratepies ar. i.‘Qo]v techniqie and/or normiatively-based and their
daoplication Across groueps pcrfarmlnp differont tasks has resulted in mixed results
dt o best felplg Horotd; 1978). Tt is assumed that task- ~ontingent applicacions

o7 such stratepios will be more successful in improviiy L task-poerformance of
"I()llr)% )

0.8}
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A STUDY OF LEADER BREUAVTOR T¥ GHE EFFECTIVE

MANACEMENT OF ORCANEZATTIONAL ERISTES

Thomas 1. Mii urn
Ohio Scatc University

ABSTRACT
o

Sevieridl questions arise concerning orgainzational crises and their

B b ines

i What is the ndture of crisi§ in organizational settings; are taxon-
omivs appropridte?

. What kinds of responses pecur?

i, hl(h are adaptive or effectxvu responses?

5. what prictical applications are there?

This plpvf Tﬁpolto on rescarch efforts to conceptuall7e medsire, - and under-
stiand aspects of crises in organizations--and to develop hypotheses and in-
sights. The program of research included laboratory and field ewperlmenLatlon

a quustlonra1re -based survey, nnd 4 dozen cases anest1gated by mult1ple inter-
vicws and observations.

organizational crises are decision-miking and -implementing situations.

It is necessury for them to be bétééiVéd as crises by key individiidls within
organizations in order to be treated and rrcponded to as organ1zat1onal crises:

Organirational crises always inveclve some uegree of sgréss uport individuals

rithin the organization. Stressful 1tuatlons, whether cof constiaint; dem ad;

or opnontunltv claim adaptdtional encrgies from individ #'s in thicir inter-

det ions with their environments. Homans are ma\1mallv adayted to ffective
:iteriial and external performance within a number of physicai and p= tyeiii logical
pAramerers: outside ¢l these; it is more difficult for persons to maintain
‘s from various physi-

‘0oc muci uT teo

iomeostasis; and stress symptoms develop. Stic3s Mal &:
¢al conditions (températuré too high, temperature too fow;

little noise or iight or other stlmulaLLon) and from psycho]og1cal 08

(threats of loss or danger, Vactton demands-especially ones with deadlines.
uncertaint; or unpred;ggabrlthy, and lack of control). _The efiocts of Sttessors
cumiilate add}p1v¢ly over situations and time (Holmes & Rahe 1967) . 0ldar per-

Hons skow similar svmpatnetic nervous system responses (Fight- f11ght) ‘nd ex-

. 61:iins‘6f hormona! and othér rospornses, as do younger ones; buot s?ower

Lens
decline in bloo: prersire, pulsSe rate, ete. after the stressors are no longer

present (vevip 19795, Tnd1v1dualarshow large dii: “srences in their percepiions
tWa Lienyficance and severity of rhe stressful conditions they face. Tyre

RS IS

s

of
A persons iire very tbme-bensttxve ard -respon51v9 and stress themselves and

otl.ers under vonditions inm whish chey perceive time pressure.

D
-
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Our research investigations have led us to a new do“lnltlon of crisis;
niﬂﬁ!v, that an organizational crisis is a situation (n threat or opportunitv)
involvine a hrigh probabiltitvy of significant loss to the organizacion; and whure
Phore s opevecived time prossure to resolve it. “Somewhdt to our éutpriéé it
is not =0 mach unespecteédness or surprise per s€ that exacerbate crisés but
rathor o tack o0 articulated plans, or practice=based rélcevant skills and
Aceess Lo nteeessary resencces. Time pressure appears _to intensify crises.

Of i zat joiidl criaes prudidee chAiids of individual crises as managers, Soinelifies
Piodverteitly, stress their subordindtes. Crises to which we hate Atteénded

Chiive verv often, though not alwavs, worsened as a functinmn of top Adndgement

ﬁhpdﬁrthruhntrdllfv canti~l and to leave otut mlddl“—chCl m-dgers dnd experts

drd the informiation tlese peopice could have provided. ° nay dlffer,ns A

funceici of whetheor the crises Are seen as emerging frow . “e or inside the
creattisdtion.,  Ovtside thredts are more readily mdiaged © . r.ternal ones, dand
e Tedad to tdcredsed organizitionel coheq;veness if the, ised to moblllzc

ciforts inside dnd to give additivnat meaning to the tasks wmployees perforin.
fiterpil thredts may fragient pdrcs or levels of #n organizdation and may lead

T residie o1 i1l will and conflict: 5

In the onlv. instance” in which we covld observe two crises simultanecously
in thoe 1mu'orgunizstiﬂj; thiere way q lose ro part of the organization--a
«nmploto chinge (. the top mnnqgcmeﬁl team, actua]lv——that appeared and stil:
appeinrs to have bern guite preventanle except that the attention of the leader-

shiip wias ro(utod on an O)portun ty: goxng publlc and belng able to make an

1mpan1nt merger: As a result; Crasarv efforts to acquire fxnanc1ai and

poli . ieal all‘es were not taken im time to prevernt the take- -over .

A degree of detachment woald appear to be invaluable in dealing with

crisces uhpthor ‘his comes from gooad ntannIWQ; from having au LmerOany role,;

from being a slightlv less involved (a:d certainly less threatened) expert;

or from the emotional inocutation of having faced and mastered sscwe past

crises {dants & Mann; 1977); idecally ra itirer- dIEF 7ehL or ~wen <imulated past:

crises.  Manager: who have creatod cricis situations for others .in the org-

anization bv the demands thev make may feel detached: Virtnally ail thosc

it 2 vartetv of organizations who worked in crisis situations but found them
selves detached or distanced from the danger; or vho felt themsesves in con-
tral of the situation reported their crisis exreriences to be exciting,
pteasurable. exhilararing; and meaningful. Moreover; they were most iikely
to report tnemselves aad to be described by others @s perforning effectively
durine the ecrisis.



Planninp and past xpcrlgnce would seem most uscful pxeparat1on for
crisis performance. Past experience perhape could include experience in

simiilated crises in which task demands,rthreats of appraisal, and tim> pres-
dare provide usi 1 dnalogs of real- world crisis gituations. Simulations
Cin deT-LILdl]\ iliustrate the importarnce of not aetting caught up in
local worst-cas: cilyses and definitions of the situation as well as pro-
vrdrng some v o with the necééélty for plannlng for access to nceded
resources; i U Ilies: Slmulatlons may prov.ide emotionatl IﬁOCUJJ:IOﬂ
bur they co iso pf3~'de training and expericnce in appropriately monitoring
the eveones 0 ocrimis o tuations: -

There i other ways of thinking about dealing with organizationat
crises in efiv. ' ive des. Surely not the worst of these is frequently the

militarv way; cleaning out manapement' Such action has most often taken
place during the flrst six weeks after the Un1ted States has gotten 1nto a

vict6%y. Some kinds of mistakes one dces rot want to see mado twice. J,s—

takes do not ocenr merely out of carelescness oxr incompefrence; of course;’

but buvause some persons are s° mplv less effect.i«r in stressful situations

ssuch as organizational crises. ot only striving rlgld people, but partic-
ularlv defensive onzs; anxious oncs; self-ciitical ones with low self-esteemn,

and often angry ones; or ones who respond hyperbolically; appear less effec-

tive in crises. Arv Fledler and his colleagues ('280) have observed; cex-
perisnce appears mere aseful than intelligence for dealing with crisis situa-
tions. )

C e
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DECESIONS ABOUT CAUSES OF POOR PERFORMANCE

 ‘terence R. Mitchell
University of Washington

‘%1L hlppcﬂs when a manager or superv1sor observes or is iliformed of a
subordlnlLu s performince? " That is, given that thv leader has knowledpe
of the problcm liow does hie or she proceed to remedy 1t°

The 11tor1turc (up untll recently) relaLed to this question has been
iathor spuarde and tends to be of descrlptlve or perscnal experience natire-
Thore deens to be nguomcnt that certain violations demand an immedlatr,ana
pUnltEVU response.  Fer e\ample, theft falslflcatlon of ri wte . fighting
rprimands, probation and/or termlnation'l In many caikes this response is
dictated by company policy and the superviscr reallv “ < vir, “lttle discre-
tion over what happens:

Uohuvur; MOSt cases 4ré not So clear cut: What unually happens is that a
subordinate misses a deadline; is tardy or absent occasionally, does not work
overtime when ncedod; engapes in horsep]ay, does sloppy work or some other lésg

wtreme viclation of expected behqvlor. The task of the siipervisor or manager
is nore “omplex in these settlngs, 51mp1y because there are few clear pre-

sctriptions or rules about how to proceed:

Probablv the first thing that happens in cases for whizh no clear policv
<ists is that the supervisor tries to determine why the behavior ocrurred.
In trving to dqge%tlln the caus of the poor performance; the supervisor may

solicit information from a variety of sources 1nc1ad1ng the subordlnate in
question. After tais information is gathelc , 1t must be pr(cesse sorced,

. and evalusted and eventually some sort of reason or reasons are judged to be

’

the contrituting factors. For example; the poor performanﬂo might be due to
a low skill levei; a lack »f motivation,; poor instructions or insufficient
support scrvices. This process is called the attribution phase.

After the cause is determined; the supervisor will tsually select some
course of action that fits the believed cause. So, for wiample, if the sub-
ordinate's poor performance is scen as being caused by low motivation, the.
supervisor might engage in a formal disecipli-2 nrocedure and Véfbéllyitéhtl4
mand the cmplovee. If, on the other hand, the reason is sSeen as insufficient

information or support, thé supervisor might institute change; in the work
setting and if ability is seen as the cause, rraining minht be appropriate.

~ There are two key n01nts about the process ‘described whxch need to
hc hlghllghtnd Flrst, it is a two stapge process. There 1§ an attribu
phase where the supervisnr determines the cause oi poor performance, ai
is A decision phase wherc a response is sclected from a s~t of alternat’
Second, we must recogﬁize that this process "nta1lq actlve informaticor pr
cegsing on the part of the supervisor. Therefore, simply ivvlng good perfor-
mance appraisal instruments cr prescribed filccir\]ﬂn;it‘y i)t‘dt‘@diit"es' is not

eniciigh.  In order to understand what is happenini aid how poor performance can
be hiandled more effectLvely, we nuost understand this evaluatiodf process more
fully.
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A Hodel of Diagnosine and Responding to Poor Pérformance

The model which is p'r'c_c;ohfc'd in Vtﬁer'si;ymi}'qgi’riimﬁis designed to represent
e rwg stage process described above: For both of these stages there are

Hofe rattonal factors and éomé b1a505 that affect the leadnr s 1udgments.

bU(WUOﬂ an Lntornal viuse (o g.,roffort or ab111tv) and an external cacs

(e.g., A difficult task, bad ‘luck): Distinctiveness r rs to the extenw

)

to th(h a1 subordinate has performcd poorly on other tasks.” The less
distinctive; the more likely an external -attribution. Uvnsisteney- - ——
refers to the extent to which performance hds been poor “beroic on this parti-

citlidr tisk. The more consistency, thermgygrlnternal the attribution. Finally;
Conseisus re efers to the extent to whlch other subordinates perform poorly at
this task. The lower the consensus; the mcre-internal the attribution. For

¢..ample; a subordinate who has done wéll on other tasks (hlgh dlbtlnctIVéﬁESS);

) e vell on the particular task in the past (low cousistency); and has co-

worlers who also thc dlffICUIty with the task (high consensus) is likely to

receive an externaj attribution.
Busides these rational 1nformat10nai cues chere are lots ofrother faccors

that influenece thL “ttrlbutiﬁﬁ, and many of these factors introduce bias into
the process. _First and probably most important is the actor/observer bias.

It has been well docdmented that people think their own behavior tends to be
caused by cxternal tor(es but that tle béhavior of othetrs is caused by inter-

nia' factors. Thé behavior nf shmeune else is salient to the ourside observer;

but it is the onv1ronmgvt whiich is saliéﬂt to the actor: So; a subordinate

(dktorj gxpla. ning the czases of his or her behavior is likely to see it 2s
caused by external events while the superv1sor (observer) is 11kely to see

it as caused by internal d1spos1t10nal factors. o
Cotipled with the dctor/cbserver errotr are some salf serving biases. _1In

gonieral people tend to attrihute successes to themselves and failures to forces

_bcvond their control. When . combine tF.ue two biaseés, we can see that if
cases of poor per.ormance it is very likely iiiat Supervisors will see the

ausecs as internal to the Subordlnate while the sybordinate will see the

cAluge as external events: This difference in attributions is likely to lead to

conflict; dISdngPment and hard feelings.
Ihere are édmé 6théf ‘sources. of error in thlb attr1but10ﬂ phdse. Anvthlng

visar and the subordlnare is ltkely to increase actor/observer and self serving

experience he or she has with the subordinate's ]ob and the more power the leader
has, the moré the supervisor is l1kely to make internal attributioas for poor

performance. ]
The secord link in ‘the mod s1 is thc decision phase-—the lcader must select

‘a response. ObVIousty, t{ an iuternal attribution -has been made, the response
is likely to be directed at the subordinate (e.g., reprimand, training) and if

an external attribution ' is made, a response directed at the task will be nore

appropriate (e.g., prov1de more SUpport, change the task). Again; there are

Soiie rational and tess rational factors that affect th1s response.

on the rational side is. the _fact that; superv1sors ‘at this point- usual]y
-engage in some sort of cost/beneflt dnalysis.  That is, they weipgh the pros

and cons orf various responses They consider such factors as what is the prob-

abl*zty of A given response (1) changrﬁg the subordinate's behavior; (2)

having 1 pOb]tIVP or negative .impact on other emplcyees; (3} making the super-
visor feel good; (49 adhering to (ompauy‘pol1cv and so on. - These are clearly
important inputs to the dec1s1on.

Yo
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But; again, there are some less obvibus factors that seem to efiter in:

For example; there is now considerable evidence that the consequences of the

poor performance affects the response by the supervisor. If the missed dead-
line for the ‘financial report results in a lost contract, the supervisor is

‘much more likely to be personal and punitive than if nothing negative occurs.

In many cases, the subordinate may have no control over the outcome,; but yet

he or she is treated much more severely when something negative happens than
when nothing negative happens: } S o
~ Another source of bias in the response phase is likely to come from the
subordinate in the form of apologies, excuses and external explanations. Even
though the supervisor has accurately diagnosed that a subordinate performed
poorlv because of low motivation, he or she is much less likely to be punitive
and severé if the sulordinate apologizes and promises it will never happen .
again. It is simply hard for. a manager to be severe and punitive with someone
who admits their mistake. L A o

1f one summarizes the implications of what goes on in the two phases we

have described; the following conclusicns emerge. First, supervisors are

tikely to see the poor performance of subordinates as internally caused.

Second; there is likely to be disagreement about that attribution. Third,
there are forces along with the internal attribution (such .as outcome know-
ledge and ease of use) which will push the supervisor towards a personal, ,
punitive response:. However; apologies and social or organizational constraints
may make it difficuit to actually utilize such résponses.. Thus we are faced
with a situation where a supervisor, first of all, may unknowingly make some
errors of judgment about the causes of poor performance, .and then secondly feel

frustrated because of certain Social br_orgahizationéi ﬁighibitibﬁs about what

he or she feels should be done. - ; o . -
Oné final point needs to be mentioned. There are times when the above

process is not used. More specifically; there are certain situations where

there exists either a personal or organizational policy to dgal with poor per-
formance (e.g., three unexcused absences in a month requires a written repri-

mand): Under these conditions;, the attributional process may not be active.

¢ the Modet

Some ‘Empirical Results

We have conducted a few studies over the last few years that were designed

to test a number of propositions of the;model. While a detailed description

and review of this research is available elsewhere,” a short summary of what

So far; we have been able to demonstrate that: (1) Workers do attribute
success to internal factors and failure ggigggernal factors. (2) That dis- -

tinctiveness, consistency and consenses affect attributions in the manner

predicted. (3) That internal attributions result in more personal and punitive
responses directed at the subordinate. (4) That negative or severe odtcomes
increase the chances that negative responses will be directed at the subor-

dinate:

O
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ThUrL arc a number of 1mp11cat10nq of thls type of ‘model for both thecory

and practice But perhaps the most important point to recognize is that the

supervisor is dn active processor of information and that a whole varietyv of

both relevant (e.g., past performance) and non-relevarnt (e £., similarity) cues

affect lits or her |ud5ment about a subordinate. A bctter understanding of

this process and its inhetrent bidaseS should lead to a training prograti to

increases the ffectlveness of such supcrv1sor judgments:
t
FOOTNOTES 3
1. Uheeler; H:. N: Punishment theory and industrial discipline. Tndustrial

Relations, 1976, May, 235-243;

2. ﬁreeh,,s. G. and Mitchell,; T. R. Attrlbutlonat processes of leaders in

leader-member interactions® Organizational Behavior and Hdman Periormance,
1979; 23, 429-458.
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ISSUES AND TRENDS

Paul A: Gade

cerned with issues so. tImeiy for the needs of the Army th__ a special

session entltled "Issues and Trends' was estabiished for their presentation.

These papers deatt with topics that are of interest not only to Army

managers and leaders but- to civiiian managers and organizations as well.

Colonel Walter Adkins paper presents a somewhat tradltlonal approach

§97@e§§ur;9571nnovatxon in organizations that is applied to the unique

charactertstxcs of the military research organizations. Walter is
using this research as part of his dissertation. -

Tn contrast to the more traditional approach used by Colonel Adkins,
Dr. Davis' paper suggests that we _ought to consider measuring innovation

1h organlzatlons 1n new ways. Bob s paper represent a small portlon

in organizations. .
- ;

- A

Dr. Moskos views the U S Army as an emerging organlzatlon which has

incorporated attributes of both 1nst1tut10nal and occupational organlzatxonai

models. Charlie's paper contrasts a 5001olog1cal view of the all-volunteer

Army with the economistic paradigm that is traditionally used by researchers.

All the papers presented in thls session represent I§§99§,§b§t are

currently oF great concern to the U:S: Army. They also represent theoretical
and methodologlcal trends for future avenues of research:

99 98
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A GOMPARATIVF STHDY OF MIFITARY ORCAWTZATIONS

"Walter R. Adkins
.,University of Alabama

between creativity and innovation and structural var1ables such as
éentralization slze and formallzatlon. Ind1catlons of the va11d1ty of.

‘1mprov1ng the capability for creativity and innovation w1th1n m111tary
organizations.

The greatest interest shown by scholars in organizational creativity
and innovation attest to the significance of the subject; but there is
considerable disagreement in the literature as to how the process works
or how the organizational environment impacts on the process. There is
much agreement that variables such as organizational slack, freedom to
fail, job Security, centrdlization, formalization, level of conflict;
and level of productlon or1entation 1mpact on. innovatlon but there is
the various factors. Very 11tt1e olf the 11terature addresses the creat1v1ty
and 1nnovation problem in organlzatlons ‘which are now, and probably ‘must
remain, productlon oriented arid monocratlc. v

I
Concepts wh1ch were found to be common to much Qf the fiterature

wvere used as the foundation of the theory of this study. Modifications

to insure fit to the mllltary Cnv1tonment were based on exploratory

considerations drawn from m111tary experience: The theoretical statement

developed for the study holds that{ organizations which are productlon

oriented, centralized; and hierarc 1ca11y controiied make for poor

1nnovat10n. Further; military organizations; because of their unique

mission which forces them to be production oriented to a high degree;

will probablyrcontlnue to be centralized and h1erarch1ca11y controlled.

The Iarge’ monocratic organlzatlons in the military establishment must

rely on separate non-monocratic sab-units~-specifically designed for

Innovatlon act1v1t1es——‘_o increase their tolerance fOI‘ Creat1v1ty and .

innovation: Addltlonarly, a sub-unit deslgned to encourage creativity

and innovation will tend to increase in effectiveness as the administration

separation between it and the parent organization 1ncreases.

O
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The study design used in gathering and analyzing the empirical data
needed to test the theory was built around the fact that organlzatlonal
‘tevels of creativity and innovation are extremely difficult to measure.
In this work, a panel of experts was used to develop three categories of
\rm) sub-units classified according to their relative potential for
creativity and innovation. U.S. Army research sub-units which are

structured like the three .type organlzatjons described by the experts
waU éélnitéd Edf d;talled examination. The superv1€ors of the selectéd

Lluar plcture of the characteristics of the sub-unit. The resulting

data 1s being analyzed to develop three indicators of. the weight of each
dependéht varlable 1n each sub unlt. Thé fifst 6f thééé is béihg déVélbpéd
to the questionnaire. One supporting indicator is be1ng drawn from the
interviews of the supervisors; and another from the records and reports.

The indicators of all sub-units in a type class are then _averaged to
arrive at three separate lndlces (perception of act;on,off;cers, perceptlonb
of Supcérvisors, and records and reports) for each of the three classes

of otrganizations in the typology. The results of this analysis will
aliow us to agébc13pe the level of creativity and innovation of a type

of dub-tnit With a level of & chardcteristic shown by that type organization.
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VFIFCFIVF USF OF MANACFRIAL ABILITY AND

KNOWLEDGE--BEYOND SFLECTION AND TRAIVING
~ Fred E. Fiedler o
Universityref Washington

the deve]opment of tests and measures whiich predlet job performance; as

Personnel psychology hlstorically 1nterprets its ma1er mission as

well as to enhance such skills and knowledge by tralnlng However; the

field has yet to address the equally important probiem of IdentIfyIng

Lhe worklng cond1t10ns wh1ch enable Indlvxduals to utitize these ''cognitive

resources.' This icsue is here discussed in the context of m111tary
leadership:

Sclection and training methods basically assume that individuals use

the abitities and knowledge they bring to the job. Hence,; the more

task-retevant ability, skills; and knowledge they have, the better we

expect them to perform. ’waevef; the predictive validities of most

ability tests have been very low. A review by Schmidt, Hunter; and
Pearlman (1980), based on 1917 studies of 226,866 employees,; reports

median validities of .19 to .26. Likewise, median correlations_between
leader 1nte111gence aha performance have been between .22 and .28 (Stodgill;

1974). Other measures fare even worse Thus,; 13 studlés corr~lating
leadership performance with years of leadershlp experience yieided a_
median of .12 (Fiedler, 1970). This finding is all the more astounding
when we consider that nearly every employment appllcatlon asks about
previous work experience.

and experience might well be that people qannot,always,use,what 1s in
thelr heads Nho has not on OCCésibn, héd é 16b in which he could not

prov1de

InterperSOnal stress 1s clearly ornie 1mportant factor affectlng the

util1zat10n of these cognitive resources: Stress generally narrows the

1nd1v1dua1 s Jntellectual focus* increases r1g1d1"y in thinking; and

reduces the creativity (e.g., Lazarus, 1966). We also know from studies
of social faciiitation (Zajonc, 1965; Berkum, 1964) that the stress of

be1ng crItlcaliy evaluated tends to increase performance on simple and

overiearned tasks* but reduces performance on newly-learned and complex

tasks: Since experlence generally enables an individual to develop and

overlearn routine solutions; we would expect that experience improves

performance under stressful conditions; while Intelllgenceqlmproves

performance under conditions of low 1nterpersonal stress: Such other

factors as leadership style and task structure also affect the use of

abilities and experience. This paper focuses primarily on the effects

of interpersonal stress.
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A nomber of our studies throw new light on the conditions under

which mititary leaders use their intelligence and experience. The first

studv of a recent series (Fiedler and Leister; 1977) was based on 158

mnfantry squad 1eaders. Further stud1es have Been on 130 Coast Guard

staff officers from 9 Army batta110ns (F1ed1er,,Potter, Zais; and Knowlton
1979). Intelllgence was measured with the Army's GTS or the Wonderlic
Scale (1977), experience was defined as time in military service; and

the measure of stress cons1sted of a scale on wh1ch the 1eader or staff

(SB). Performance was evaluated by superior offlcers. 7(Contrary to

expectation; a subordinate's rating of stress with his boss is not
correlated with his boss' rating of the subordinate's performance.)

e aiVidéd éécﬁ bE thése éémpiéé on thé Eééié bE stress with Bbss

and performance, for71nd;v1dua1s w1th low, moderate, and,high SR ratlngs.
The resﬁlts shoWéd that 1éadérs used their intélligéncé but not their

1nte111gence when SB was h1gh ("Use" of 1nte111gence or experlence is
inferred from a positive correlat10n between performance and IQ or
experience.?) FEven more importantly, perhaps, Coast Guard staff as well
as battalion staff officers misused their intelligence under hlgh SB:
that 1is, intelligence correlated negatlvely with performance under these

cond1tlons.

- A repllcatlon by Borden (1980) based on 438 officers and NCOs of 9
1nfantry battalions, y1elded identical f1nd1ngs on leaders. However,'
staff officer 1nte111gence was uncorrelated, rather than negatively
correlated w1th performatice under high SB.

That stress inhibits the use of 1nte111gence and creat1v1ty was

shown by an earlier 1aboratory study of ROTC teams which were randomly

assigned to experlmentaliy 1nduced stress conditions: This study 1nd1cated

the the leader's creat1v1ty scores correlated posltxveiy with the group's

performance under low stress; but negatlvely in the h1gh stress condition

(Meuwese and Fledier, 1964) Taken together our research strongly

measure on organizational factors rather. than his own Job motivation.

The performance of managerial personnel--and perhaps also non-managerial

personnel--should; therefore; be substantially improved by developing _

conditions which facilitate rather than inhibit the utilization of task—
relevant intellectual ab111t1es and knowledge.

Several poss1b1e methods for promoting the more. effectlve ut1112atlon

of cognitive resources suggest themselves. Reducing the vulnerab111ty
of key individuals to 1nterpersona1 stress by appropriate stress management

training may be one way. Individuals in higher management positions
could also be trained to relate in a way which is more conducive to the
fuller use of their subordinate's abilities and knowledge, or to assign

them to tasks in which they can use their abilities more effectively.
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MosL prom1QIng, perhﬁpq* is tralnlng which teaches the leader to » :
niiteh hisg own lcndakahrp situation to his leadership style. This approach,
called LEADER NA[(H (lledter, Chemers, and Mahar, 1976), has now been
successfully tested in civilian; as well as military, settings. ValldatLon

studies have 1ncluded experienced and inexperienced officers; cadets;

and NCOs at various levels (Fiedier and Mahar, -1979). Research indicates

thiat leaders can qulckly 3enrn to make changes in their leadershlp o

situation, whiich result in the more effective use of the leader's abilities

and knowlpdge

Organlzatlonal pqychoiogxqts clearly need to think beyond selectlon

and training: The major challenge which now faces us is the eifective

use of the brain power an organization is able to attract.
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QOCIAL AND PSYCHOLOGICAL VARTABLES
IN ORGANIZATIONAL INNOVATION

7 ~ Robert H. Davis _
. Michigan State University

Individuals and organizations do not always adopt 1nnovat1ons when

it is in théir best interest to do so, and they sometxmes perversely abandon

successful innovations. This presentation examines some of the variables

that have been suggested to account for these paradox1ca1 observations.

The focus is on orgaﬁ17af10na1 innovations; but the remarks are general1zab1e

to the case of individuals.

The term _innovation has_ been used in dlfferent wayq,rrequ1t1ng in

two quitc different research perspect1ves.r (1) regression aualyses of

innovative products and organizational characteristics; and (2) case

Studies of the process of inmovation: Sociologists; economists; and

political scientists have devoted a great deal of energy to the first of

these two approaches. U51ng multiple regression analyses, they have

attempted to relate many different organization character15t1cs,isggbiaé
size; differentiation; decentralization, slack resources;iétc. to innovativeness

of organizations. The effort-is analogous to the work of trait theorists

in psychulogy who use similar methods, in an effort to relate various
traits (behavior classifications) to one another and to other behaviors.

Recrntly, a number of investigators; notably Downs and Mohr (1971), have

expressed the opinion that the results of these studies are too 1ncon51stent

to atlow valid generalizations and some have urged that we shift to a

more process oriented approach (Yin, 1978) Numerous factors have been

jdentified that might -account fcr such inconsistencies; most . of which
are methodological and coniceptual.

Fhe second approach is to focus on process,; which means looking at

iiinovations within organizations over time. 1In contrast to the approach

described above,; this one involves the observati on of critical behaviors

and incidents in organizations as they conceive of new ways of behaving

or new products, teéchniques, etc.; consider thEm, tailor them to meet

their special needs; adopt,r1mp1ement, and gse them. VWhile it is theorétically

feasible to okserve such behaviors without the beneéfit of some organizing

framework the behavxors and incidents will not be bounded in space and
time, and heﬁce, will be difficult to observe systemat1cally There

will always be an element of unpredictability about the timing of decisions

in organizations and of other events which means that a pure ethnographic

approach would be quite expensive and pethaps not very productive. The

more commonly recommended case study approach has similar disadvautages,

in that it is also expensxve and genera11z t1on 1s difflcult., What I

that affect innovation.
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The model which T will describe assumes that each inmovation application

is specific to both the organization in which it is to be implemented

and to the tvpe of innovation involved. Specifically, I assumé that the .
success or failure of a given innovation depends upon whether or not

certain salient behaviors or incidents occur within a particular setting

at appropriate stages in the innovation process. 1In other words; to

predict success or failure of an innovation, we need to know wh.-ther

certain behaviors did or did mot oecit: _ . .
___The model, which 1 am proposing; postulates that there are four
factors which differentially affect four stages in the innovation process,

and these in turn determine the success or failure of an innovation;
including its durability; which is one of the most important measures of

success. The four factors are: (1) innovator motivation; (2) innovator

activittes; (3) innovatioh chardcteristics; and (4) organizational support:
. Next; I assume that the process of inndvation unfolds in stagés, of
which there dare four: (1) consideration; (2) tailoring; (3) implemieritation;

and (4) continuation. For an innovation to be adopted, each of these
four stages must be negotiated or completed successfully. The four

factors described above contribute to the siccéss of failure of the

inncvation at each of these stages; but they contribiite differentidlly.

The model may be vistalized as & flow path diagram. The basic data

are provided by behaviors and incidents, which fiay be obtained by .direct
observation or by questidnnaire; these behaviors and incidents are the
only exogenous variables in the model. The behaviors and incidents may
not be equaily weighted and may contribite differentially to the factors:
Furthermore; the factors may not be equally salient at different stages
in the process. Thus, organizational support may not be very importans

in_the early stages, when a potential innovator is merely consideridg an
innovation for the first timeé, but may be extremely important when he or

she attempts to implement it. Clearly, this model can be stated in the
form of a relatively simple equa:ion which weights and sums the behaviors/incidents.
to obtain a factor score; then weights the factors for importance at

different stages and Sums them to obtain a single score that predicts

success or failare of &6 infovationd.

We have conducted one study at Michigan State in an effort to validate

this model of the innovation procass. This study is now being prepared
for publication: The study looked at a specific class of innovation;

audio-visual independent study carrels, used by various facilty in the

university, After computing a prediction of success, we then correlated

this with the faculty's assessment of overall success to student learning,

attitudes; etc: The correlations are, in general; highly significant
between success scores using the model and those computed for these
other criteria, but some of the sophistications in the model did not
signficantly enhance our ability to predict over a simple knowledge of

whether or not faculty engaged in the critical benaviors identiiied.
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[ have %uggcsted that four sets of factors may account for success

or failure:  Beyond notxng thnt associated with each of these actors;

there are assumed to be uanue behaviors and incidents; I have scid nothing

about how the§c fa "tors operate: Actuaily much of the literature from

psVLhology converge on this problem. Thus; with respect to the Factor

inonovator motxvatkon, numerous issues arise: cognitive dissonance,
expectancies; risk taking behavior; etc.

iﬁbor’nnt. knowledge about how organlzatlonal (eructural) varlables

whcre it is meractlcal to restructure thém.
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CONCEPTS AND METHODS IN THE STUﬁY OF THE ALL VOLUVTEER ARMY

Charles C. Moskos; Jr.
Northwestern University
: . 3
Institutional and Occupatibhai Models of the All r Army
' * P

My earller research advanced the hypothesls that the American Army was .

o -

moving away from an 1nst1tut10na1 format to one more and more resembling

that of an occupation: To descrIbe the armed forces as either an institution
or an occupation is; of course; to do an injustice_to reality. Both

elements have and always will be present in the military system. There
was also a recognition that countervailing forces were always in effect.
But the concern was to grasp the whole, to place the salient fact.

This is all to say that the instltution/occupatxon dichotomy can

serve as a framework;, a sensitizing hypothesis; by which the researcher

could order data The essent1a1 dlfferences between the two models can

be summarized in Table 1.

iéﬁiﬁ i

t

Comparlson of InstItutIonal and Occupatlonal

Models of the Army

e U T e Noiinis

Variabte . Institutional Model Occu

Legitimdcy public Service; valies-- ‘marketplace ecomomy; 'indi-
duty, honor, -country vidual self-interest

Role ~ total gq@mltment to segmental commitment to

.Characteristics organization : organization

€ompensation much in non-cash form or salary system, <ash-work
deferred entitlemerits; pay nexus; pay direct%g re-
-partly determined by need lated to sk111 tevel

Residence adjacency of work and separation of work and

' resxdence locales residence locales

Legal ' broad purviéew over narrow purview over

Jurisdiction military member military member

Spouse integral part of military  removed from military
communi.ty : ébﬁhuhit?

Societal Regard esteem based on notion . prestige based upon level
of sacrifice of compensation
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The end of conscrIptIon and the percelved erosicn of benefits"

symbolized for many a shift in the organizatic aal basis of the mIiItary.

My present understanding of the institution/uccupation model is under-

g01ng reformulatlon however., It 1s problemat1c whether the volunteer

“of organizatIon heterogeneIty and structurai differentiation within the

! military system. In turn,; delineation of inetitutional and occupatIonai
modes _are to be related to military efficier. v; recruitment and retention,
social composition; and the armed forces in the larger societal context.

Reseatrch Strategies ’
1 .
A distinction in basic research is that between deductive and inductive

reSenrch In ‘somewhat overstated terms* deductive research entails

Science.

_Beyond issues of research premises, there are algo questions of -

methbdoiogy. The array of methods availabie to the social researcher -

are legion. Yet in most instances of social researchj one method is

selected to the exclusion of other alternatives.. This state of affairs

has long characterized the hoary debate between "hard" and "soft" methodologists.
But réther thén Viewing the'bppbéing pbéitidné éé irrébaniléblé édVénCéd

social research. Such a pOSItIOH seems especially suitable for research

on the Ali-Volunteer Army: A multi-method approach can best identify

the interrelatfonships between societal trends, organlzatlonal factors;
small-group processes; and individual behav1or.

My research 1ntends to be both deduct1ve and 1nduct1ve as well as

multi- method The 1nstitut10n/occupation formulation by d1recting
attention to data categorles illustrates the deductive approach: At the

same time; my research empioys the inductive styie. Thus; for exampie, .

-my ARI éﬁbnsbred rescarch was the flrSt to uncover. (1) among non- prlor

wh;te,entrants since the end of thefdraft (thlsffind;ng ran counter to v;rtually
'all thinking 'o'n' the s"o"ci'al Cbtﬁpbéitibn bf the All V'o’lunt'e'e'r A'rm'y), (2) the

under the all-volunteer format (this was an unanticipated outcome of the

all-volunteer force):. More- recentiy’rmy field observations point te an

overlooked disjuncture in mllitary and c1v111an comparlsons of the

movement of women into "non-traditional tasks" (itself a term needing :
Clérifitétibn) Uhlike most civ111an pursuits ﬁilitéry ﬁbﬁén db not
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tﬁé intended research inclides: (1) analysis of longltudlnai survey

data of military personnel; (?) non-survey statistical data, e.g., social

aLRground of servlce personnel census informatlon, (3) part1c1pant

A gapsule llstlng of the data collection methods to be empioyed in

materlals derlved from the Navy, A1r Force,rﬁarlne Corps, m111tary T

f

C the All-Volunteer Force

Two opposing paradigms of the AVF present themselves. One is based

on an economistic premise. I; Justlfles military mampower policies

accordlng to civilian-oriented economic criteria, the labor force marketplace;

equity, Comparablllty" with private sector empldyees; and efficient use

of available resources. The other paradigm emphasizes the unique sociological

qdalities and "service' aspects of the military organization. It is

cdncerned w1th the social chemistry of unit cohesion; obtaining the

analogie of the. peacetlme draftee in the ali-volunteer context; institutional

supports for the career force; and citizenship implications of an AVF in
a democratic society.

The economistic paradlgm has been dominant in Defense Department.

analyses and supported by generous research funds. The sociological

paradigm has been articutated by a small number of academics with meager

research support My own research can be viewed as operating from a

framework quite different from that of the prevailing economistic paradlgm.

L)
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He uoat on to graduate work at the University of Michigan, receiving a

Ph.D. in Computer; Information; and Control Engineering. Dr.’ Foley has
ptcv1ousl\ held positions at Information Control Systems, the University
of -North Carolina; and the Bureau of the Census. Active in Computer

(rabhicQISihce 1966 Dr Folev is ed1tor of Communlcatlons oﬁmthegAQM

w05lty ab‘part of thair bystem% Probramm;ng Serlesr Dr Foley s 1ntercst
in graphics has led to an active research program in Uéer—compUter )
interfaces for graphics systems.

"FUiFlF GALANTER (Human Pcrtormance at Vlght and in Darknese) Professor,

.111ntcr received his Ph.D. from the Un1ver51ty of Pefinsylvania in 1953
fle rose . from Instructor to Profcseor at the University of Pennsvlvanla
from 1952 to 1959. lle served as a Research Fellow in Harvard University
from 1953 to 1957. During that period,. he collaborated with S. S:
Stevens in the design and development of a new psychophy51ca1 scallng

technique: magnitude estimation scaling. The original research- comparlng
this new method to classical category ratings appeared in 1957. He was

a (u]low at the center for Advanced Study in the Behav1oral Sciences in
Palo Alto, Lallfornla durlng the academic year 1958 to 1959. Burxng
this pé?lod his early-work with the Office of Naval Research lcd to the
Human 1ntent10nal behavior which was - publlshed in 1960 as Plans and the
Structure of Behavior. Concurrent with this work Professor Gatanter

colloraborated with R. R:; Bush and R: D: Luce in the preparation of
chiapters, and the’ edltlng of the Handbook of Mathematical Psychology in

three volumes (1963 65) and two companion volumes of Readings in Mathematlcal

Psvchology. He completed his Textbook of Elementary Psychology in 1966.

Professor Ca]anter was appoxnted 6haxrman of the Department of Psychology

at the University of Waeh;ggtog in 1962; and in 1964: became the Director
of the University of Washington Psychophy51cs Laboratory. In 1966,

he was invited to Columbia UnIver51ty as the Joseph Kllngensteln Professor

of Social Psychology He was appointed Professor, of Psychophy51cs in
Columbla University in 1967:

ALAV HARRT% (Organ17atlonal Stlucture and Leadershlp Factors as Deter—

Psychiatrv and Behavioral Sciences at the Johns HopRlns Un1ver51ty .
‘School of Medicine. He also holds a joint app01ntment in the Department
of Psychology. He received his Ph.D. _from Columbia Uniiversity in 1969
and JOlned the Hopklns Faculty shortly thereafter Hls flelde of

of behavior. He has publlshed several art1c1es deallng with visceral
learning; biofeedback; and the environmental 1nf1uenceq upon the cardio-
vascular syetem in both humans and non-human primates. His ‘current

interests include the experimental analysis of human soclal Interactlons

and the ‘development of residential laboratory environments and methodologles
for the study of individual and small group behavior: :
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DAVID M. IEROLD (A Task-Based Framework for Understanding and Improving

troup Pertormance); is A\bOCldte Professor of Organizational Behavior in
the Lollege of Mﬁnagement at Georgia Tech. He received his M.Phil. and

Ph:D; degrees - in Administrative Sciences from Yale University and an

W B.A i fndustrlai Psvchology from the C1tv Unlver51ty of New York

performantt feedback,; and group performante He serves as adhoc rev1ewer
for several. journals and is on the Editorial Review Board of the
Academy of Management Journal.

JAMES H. HOWARD; Jr. (Memory Processés in the Recall and Use of Spatial
Cartographic Information); is Associate Professor of Psychology and
Director of the Human Performance Laboratory at the Catholic University
of America. He received his Sc.M. (1972) and Ph.D. (1973) degrees in

Experimental Psychology from Brown University. 1In 1977. he received the
Scientific Achievement Award in Behavioral Sciences frc™ thé Washington
Academv of Sciences. His present research interests are in the area of

human information processing = including auditory pattern recognition

:Jhd mémorv fdr yisual/épétiél ihformétioh Publieétiohs include articles

on audltory and visual pattern recognltlon

STEPHEN M. thST (Memory Proeaésés in the Recall and Use of Spatlal
Cartographic Informat;on),Wregelvedrhls PhrD in 19Z§ and his M.A. in
l97§ from the University of Wisconsin in Educational Psychology He is
currently an Assoc1ate Professor in the School of Education at the
Catholic Universitv of America. His areas of research Interest inciude:
mental 1magery and memory for spatlal 1nformation Kerst s work has

‘F GAGE kIVGSBURY (Computerlzed Adaptivp Achievement and AbIIIty Testing) ;

is a senior staff member of the Computerxzed Adaptlve festing (€EAT)

Restarch Laboratory in the Psychometrc Methods Program, Department of

Psvchology, Un1ver51ty of Nlnnesota Since receiving his B.A. from DOhio

State University in 1974, Mr;: hlngsbury has been an active CAT researcher

specializing in the - nppllcatlons of CAT to achievement testlng Mr.

Kingsbury is working on his Ph:D: dxssertatIon in the area of Adaptlve

‘Self-Referenced Testing:

MELVIN H. MARX (Analysis of Reward Functions in Léérhihg§;_was born oh.
Jane 8; 1919; in Brooklyn; New York. He was educated in the St. Louis
Public. School System, and received his A.B. (1940),; M.A. (1941); and

_Ph:D. (1943) in Experlmental Psychology with a minor in:Zoology from

Washington University in St. Louis; MO. He started teachlng at the -
Un1ver51tv of Mlssourl —Columbla 1n 1944 as an Instructor Slnce theh,
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THOMAS W. MTLBURN (A Study of-Leader Behavior in the Effective Management
ot Otplnl'ntlunll Cr[\Q\), received his BLA. decree 1n Psychology from
Stanford UnlversLty in 1951; where he also received_his M. A. (1955) and

Ph.D. (1959) degrees He worked at the U.S. Naval Ordnance Test Station

in thna Lake, California from 1957 through 1965 flrst in Personnet
directing emplo)ec devetopment Later; he initiated and directed an

iiiter—university, inter- d1sc1p11nary research effort that became known

as Project Michelson which was concerned with the stugdy, wlthIn a theoret1ca1

framework, of aspects of influence processes_relevant as a strategic

follow-on to the Polaris system. IHe taught Psychology and Pol;tIcat

Science at Northwestern University and Psychology at De Paul University
between 1965 and 197i. Since 1971, he has been Professor of Psychoiogy
4id Public Policy: at Ohio State University. H1s primary research interests

concern Conflxct’ stress, and leadership. Dur1ng the past few years he

has been using measures of social episodes to approach problems in the

4reds of substantive interest to him. He and & younger coileague;

Ketreth Watman; have just completed the manuscript of a monograph

entitled The Nature of Threat: A Psycholog1cal~Anal¥31s

,TERFVCP R: MITCHELL (DECISIOns about Caises of Poor Performance), Professor
Windpement and Organization; and Psychology. Advanced DIploma in Public

Administration; University of Exeter; M.A. and Ph: D Unlvers1ty of

Itltnors (Social Psvchology). Professor M1tchell s Interests are in the

dareas of organizational. behav1or, 1eadership and motivation. He has

recently pubished articles on these  topics in Organizational Behavior

and Human Performance; The AcademygoﬁgManagement Review; The Journal-ef
the Academy of Management, and the Journal of Applied Psychelogy. He is
the author of People_in OrganlzationS’ McGraw- HIli 1978; and a_joint
author of Scott and M1tche11 Organization Theory: A Structural and

Behavioral Analysis, Irwin-Dorsey, 1976: In the current year; he w111 be

worklng on research projects. studylng jeadership and subordinate ‘motivation
in several organ1zat10na1 settings. The focus of this research is how
supervisors can accurately assess the causes of poor performance of

their subordinates and prov1dc approorxate feedback.

CHARLES C. MOSKOS Jr (Concepts and Methods in the Study of the All—

Volunteer Army),71s Professor of Sociology at Northwestert Un1vers1ty
He received his B.A. (1956) from Princeton University, and Ph.D: (1963)

from the Un1vers1ty of California; Los Angeles. He served as a draftee
in the Army combat engineers from 1956 to 1958. His publications inctude:
The American Frilisted Man (Basic Books; 1970); Publlc Opinion and the
Mllltary Establlshment (Sage; 1971); Peace Soldlers — The Sociology of a

United Nations Military Force (University of Chicago, 1976); "The Military"

in Anniual Review of SocIoiogy, Vol 2 (1976) "The Enllsted Ranks in the

All-Volunteer Army," in John Keeley,; ed.; The All~Volunteer Force and
American Society (University of Virginia Press,,1978) and "The All-
Voluriteer Force,"AWIlson Quarterly (spring, 1979). He was a Fellow at
the Woodrow Wilson International Center for Qcholars for the academic

year 1980-81:
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AHHOletU Prok‘§§or of Psychoiogy at the University of V1rg1n1a "He

"received his bachelor's degree in 1967 at Stanford University with

distinction and with honors in psychology He received the first annual
dissertation prize from the 90clety for Experimental Social Psychology

tor his dissertation entitted "Attr1bution and the Unit of Perception of

Ongoing Behavior." He received .-his Ph:D. from the Un1vers1ty of Wisconsin
in 1971. Since that time, he has pursued the prob em of behavior percept}on;

using techniques he originated in the d1ssertatlon.r More. than forty
studies of the phenonena have been completed under funding from NIMH,

NSF; and .ARI. A book on the research is in preparatlon

JOSEPH W NOTTERMAN (Ind1v1dua1 DIfferences in V1sual Motor Organlzatlon),

is Professor of Psychology (past Departmental Cha1rman) at Pr1nceton
bnlver91ty, where he has been since l956 He received h1s Ph.D. at

Columbia University in 1950.: His main research interest Has been to

establrsh the constraints under which external and 1nternal stat1c and

dvnamic slgnals combine to govern behav1or Experrmenral areds to wh1ch
thls interest has extended include: <classical (hEart rate) and operant

(force of response) conditioning; perception of time-variant st1mu11,'

trdacking sysStemS, and the perceptual basis of visual-motor organization.
H1s major monographs or books include: Evaluation of Mathematically
Eg ‘racking Systems (with D.E. Page), Dynamics of Response (with

=

D. R. Wlntz), and Behavior: A Systematic Approach:. He .is editor of

al- PSychology, International Encyclopedla of Neurology,

Psychiatry, Psychoanalysis, and Psychology; and is on the Ed1torlal

Board, Journal of General Psychology. He served S—years on the Experimental

:RESCarCh Review Committee, HEW. Dr. Notterman is a Feliow of the APA;

AAAS, and the: New York Academy of Sciences; he is a Scientific Associate
of the American Academy of Psychoanalysis.

the Department of Defense) Dr Orlansky is a member of the staff of
the Institute for Defense Analyses.

JAMES %HANTEKU (Tra1n1ng Expert Declslon Hakers to Ignore Nond1agnost1c

Information); 7rece1vedih1s PhiD. in 1970 from the University of- California; "
San Diego; for his research with Norman Anderson on human judgment. He

then spent a postdoctoral year at the University of Mj higan studying

decision analysis with €lyde Coombs and Ward Edwards. His research at

both the predoctoral and postdoctoral levels was sipported by NIMH

fellowships. Since 1971; he has served on the faculty at Kansas State

University where he was recentiy app01nted Professor of Psychology. During

1979~-1980, he was on sabbatical leave as a visiting Research Associate

at the Institute of Behavioral Science of the Un1vers1ty of Colorado.
For 1980 he had been designated as a MASUA Honor Lectures representing

Kansas State University. Since rece1v1ng his Ph: B., Pro{essor Shanteau

has publlshed 30 papers and chapters; given over 30 invited addresses,

" and presented 30 papers at conferences and conventlons. He has served

on the editorial boards of three journals and. is a frequent reviewer/consultant
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for resedarch on decision making: He has been the recipient of nine

xtramural resedreh grants and fellowsh1ps, and seven intramural grants.

Currently h1s pr1mary research interest is in the appilcatlon of human

cxpcrts H1s secondary interests include the study of problem solving

behdvior and the development of quantitative methods in behavioral
research :

CLAIRF ELLEN WEINSTEIN (Cognltlve Learning Strategles and Study Skllls

to Improve Retentlon), was born in Brooklym; New York; on November 8;

1946. She attended Brooklyn College and graduated w1th a major in

Blology in 1967 Durlng 1967-68 she studied Biology at the Duke University

Marine Statlon, and Southern Il1iinois University. She spent the following

‘year as a svstems developer for the International Business Machines

Corporatton She obtained her Ph:D: in Human Learning and Cognition in

1975 from the Unlverslty of Texas at Austin. Currently, she is an

Assistant Professor in the Department of Educational Psychology.and

Director of the Cognitive Learning Strategles Project at the University

area of human iearnlng and cognition.

‘ of Texas at Austin.  She has authored a number of publications in the

PAVID J: WETSS (€omputerlzed Adaptive Achievement and Ability Testlng),

is Director of the Computerized Adaptive Testing (CAT) Laboratory at the

UnlverSIty of Minnesota and Professor of Psychology. Dr. Weiss rece1ved
his B:A: from the University of Pennsylvania in 1959;and hlsfPh.D. from
the University of Minnesota in 1963.. He has been active in CAT research
since 1972. 1In addition to publishing over 42 technical reports on CAT,

. as well as numerous journal articles and editing the 1977 and 1979 CAT

conference proceedings, Dr. Weiss is editor of the journal Appl;ed
Psychological Measurement.

DELOS D. WICKENS (Investlgatlon of Cognltlve Control Processes in Con-—

ditioning), rece1ved his undergraduate degree from Centre Coliege of

Kentucky; and both graduate degrees from the Un1vers1ty of North €arolina--—
an M.A. in Engllsh in 1933, and the Ph.D. in Psychology in 1937. Since

then; Dr. Wickens has taught in the Psychology Department of 6hio State

University, the University of Colorado, Oberlin Coliege, and the Un1:.rs1ty

of Wisconsin. During World War 1I, Dr.7W1ckens wds a Senior Analyst in-

vestigating gunnery problems in the Navy for: the Office of Scientific

Research and Development. Dr. Wickens' research interests are in Exper1menta1

- Psychology, specifically in learnlng and memory:. He uses paradigms of

classical conditioning, of verbat behavxor, and of animal learning.

Wickens has served as the Principal Investigator for a number of research

grants and contracts He has also been selected to serve on the panels

of major grantIng agencies: NIMH panel on Experimental Psychology;

National Science Foundation Panel on Psychobiology; Panel on Psychology

program, Pioneering Research Unit,; Army Quartermaster s Corps; Committee



to Study the Status of Human Engineéring in the U.S. Army: Research and
Developiierit Board, U.S. Government. Proféssor Wickens has Been an
Associate Editor of the Journal of Experimental Psychology, 1966-73. e
hids been President of Division 1 and of Division 3 of the American
Psychological Association, Chairman of the Board of Governors of the
Psychonomic Society, Vice-President AAAS (Chairman;.Psychology Section);
Chairman, Society of Experimental Psycholugists; President; Midwestern
Psychological Association. Recent honors have included: The American
‘Psychological Foundation's Distinguished Teaching Award; 1979; .the

Distinguished Research Award of Ohio State University, 1980; the Warren
Medal for Outstanding Research, of the Society of Experimental Psychologists,
19773,
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